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ANALYZING THE PUSHER 

Ralph Upson’s unmatched 
series probes pros and cons of 
one of most-debated aircraft 
types. 

★ 


TECHNICAL DATA 
ON 8 NEW CRAFT TYPES 

AVIATION sketches plus en- 
gineering details on newest of 
military, airline, and personal 
aircraft. 




Corsair 
Joins the Fleet 

The Navy has a powerful new 
aerial weapon — the F4U-4 
Voughl Corsair. 

Even faster than the famous 
F4U-1, this deadly fighter-bomber 
is bringing new power to the 
Navy's carrier - force. 


IN THIS ISSUE 


THE ATOMIC BOMB'S 
MEANING TO AVIATION 
All McGraw-Hill’s vast 
technical and editorial 
resources have been 
pooled to bring the first 
sound analysis of the 
miracle of the age. 


HOW RADAR 
AFFECTS ALL FLYING 
Cctipled with the first 
permissible discussion 
of its operating prin- 
ciples is a revealing 
discussion of its 
peacetime aeronauti- 
cal applications. 
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DISTRIBUTION DISCOUNTS 
ON PARTS, ACCESSORIES 

An AVIATION survey shows 
pattern of distribution chan- 
nel* and what spreads can be 
expected. 
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The explosion caused by the first use of 
the atomic bomb is still literally being 
felt ’round the world — and shock waves 
of various types will continue for a 
long time. For, although it is still too 
early to fully evaluate the potentialities 
of this miraculous achievement, we 
know atomic power is here to stay. 
If man is to live at all, he’s going to 
live with that power. 

To give all possible information — 
sound information, that is — we have 
brought into play full McGraw-Hill 
resources to give you a basic, over-all 
story. The result is a job of which 
we’re extremely proud, not just be- 
cause it includes work of men who 
were, shall we say, "very closely as- 
sociated” with A-bomb development, 
but because we feel sure it will help 
you clarify what has been a most- 
confused situation. This 8-page illus- 
trated article begins on page 103. 

We’ve gone further than that 
though. Associate Editor Herb Powell 
has done a whale of a job (page 106) 
of interpreting the atomic bomb as it 
relates directly to the aircraft industry, 
pointing out some of the things that 
may happen. 

Both articles arc correlated by 
Editor Neville, who succinctly analyzes 
on page 105 the new discovery's im- 
plications with relation to the nation’s 
research and development program. 

Almost coincident with the war’s end, 
the security lid has been lifted on 
another super hush-hush aid — radar. 
H. C. Lawrence, of Radio Corp. of 
America, has prepared an extremely 
interesting and valuable article on 
radar. And he does more than give the 
technical data on its operation — for he 
also discusses its peacetime uses, set- 
ting forth just how this war-developed 
equipment may well be applied to 
rapidly increase aircraft utility. See 
page 108. 

Quality control throughout the war 
was vital to insure that the fighting 
men would have only the best. But 
the war’s end doesn’t mean that this 
control can be thrown out; in fact, it’s 
still as important as ever, and competi- 
ton will keep it so. E. B. Sarreals, 
Industrial Analyst for the Kollsman 
Instrument Div. of Square D Co., 
shows in his article beginning on 138 
how that company met and solved the 


A» the personal plane makers begin to 
market their first postwar products, an 


old problem comes back to the fore — 
what to do about discounts on parts 
and accessories? Managing Editor 
Foster has contacted the nation’s lead- 
ing manufacturers to get the dope on 
their plans, hopes, and aspirations. 
The results, summarizing who’ll get 
how much in the way of discounts, 
are presented on page 178. 

Aircraft distributors and dealers will 
spot sales potentialities in our Civil 
Operations section story of how one 
man created a good floatplane business 
literally from scratch (page 180). 

And there's data on eight new craft this 
month — four military, one airliner, 
two -personal, and one helicopter. On 
page 167 are more of "Pete” Bulban’s 
sketches of Jap planes: on 168 and 169 
are first design details of Convair’s 
mighty B-32 superbomber; on 170 are 
given all the releasable data on Lock- 
heed’s incomparable P-80 Shooting 
Star: on 171 a projected 30-passenger 
commercial liner by Convair: on 172 
and 173 complete engineering data on 
a West Coast roadable helicopter ap- 
proaching flight test stages: on 174 a 
four-place roadahle “Air-Car”: and on 
175 specifications for a two-place light- 
plane aimed at the $2, 000-level. 



This stands lor honorable service lo our coun- 
try. To you. the lapel button shown above 
moy be instantly recognisable as the Honor- 
able Service Emblem awarded to veterans o I 
the war just concluded: but to millions of 
people in the country it still means nothing. 
Every one of us con help in the tough recon- 

badge — and remembering the sacrifices mode 
by those who wear it. 

And lost — but by no means least im- 
portant — there are two other toppers: 
Part IV of Ralph Upson's outstanding 
series, this month probing the aeronau- 
tical "problem child,” the pusher plane 
( page 128) : and the conclusion of In- 
Stone's searching Design Analysis of 
the Fairchild C-82 Packet (page 115). 


Down the Yeors in AVIATION’S LOG 


25 Yr. Ago (1920) — Four Army de- 
Havilland planes make first flight to 
Alaska. . . . Navy considers possi- 
bilities of trans-Pacific flight. . . . 
Aeromarine converts Navy F-5L 


foreign. 

15 Yr. Ago (1930) — Aeronautical 
Chamber reports July aircraft sales 
down to 218, including Air Corps 
ships. . . . All five, Lockheed en- 
trants in Los Angeles-Chicago non- 
stop race complete flight. . . . 
Frenchmen Costes and Bellonte 
complete Paris-New York flight in 
37 hr. 18 min. with Hisso-powered 
Breguet. . . . National Air Tour 
of 35 planes leaves Detroit to visit 
30 cities. 

10 Yr. Ago (1935) — Boeing builds 
Model 299 bomber, prototype of 
15-17. . . . Navy orders 135 carrier 


dent signs Air Mail Act, also Wil- 
cox Bill giving Army new air bases. 
■ ■ ■ C & -S reports that lowered 

sengers. . . . Airline passenger 
mileage is up to 139,400,000 for first 
6 mo. of year, compared to 75,300.- 
000 mi. in same period previous 
year. . . . Newark wins over New 
'York in P. O. decision on air term- 
inal . . . Air Corps program calls 
for 118 bombers, with total expen- 
diture of $23,825,000 for year. . . . 
Navv enters balloon in International 
Race at Warsaw, Poland. . . . 
Consolidated opens San Diego 
plant. 
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PATTERN FOR TOMORROW'S AIRLINES. Along with good planes and pilots, the new regional and local airlines starting in business 
will need the best and most complete instrument equipment they can buy. Instruments are the backbone of safe operation . . . the 
kind of operation our pioneer airlines have taught the nation to expect in scheduled air transportation. Instruments also have 
everything to do with regularity of service, and this regularity of service— around the clock, around the calendar— means not only 
service to the public but the fullest and most economical use of the new air carrier’s investment in equipment. Tomorrow’s 
airlines will find Kollsman accuracy and dependability important aids to the safety, regularity and economy of their operations. 
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KOLLSMAN AIRCRAFT INSTRUMENTS 

PRODUCT OF 


SQUARE D COMPANY 
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THE BROWNS TRAVEL BY P/PSR CUB 
...FOR SAFETY, SPEED AND ECONOMY* 




P/PER CUB 

Points the Wag to Wings for Ml Americans 


AVIATION, September, 1915 






"The 'Power' in 'Airpower' is COOPERATION' 

says DR. R. T. GOODWIN, Manager, Central Aviation Department 
Shell Oil Company, Inc. 


« A TODERN AVIATION and its bright prospects for the 
VI future are products of the cooperation of three great 
allied industries working together— the engine designer, the 
plane manufacturer, and the petroleum scientist. 

"The development of higher octane fuels opened the way 
to successful commercial aviation with these tivo great 
achievements: ( 2 ) new fuels were created, increasing engine 
performance and allowing substantial reductions in the 
amounts of fuel needed in proportion to pay-load; and ( 2 ) 
high quality fuels were produced at economic prices by the 


use of newly-developed chemical processes — polymeriza- 
tion, hydrogenation, alkylation. 

"As aviation moves forward into peacetime, the team- 
work of engine designer, plane manufacturer, and petro- 
leum scientist will continue to ividen the horizons of flight. 
And in the era ahead, with the use of private planes 
brought to new thousands and commercial aviation an 
integral part of the world's transportation system, the 
petroleum scientist recognizes his continuing responsibility 
in providing finer fuels for the age of flight." 


Fuels of the future, as well as the planes they power, 
will win wide acceptance quickest if they are "sold” 
first to America’s "test-pilot" market— the already-air- 
minded men and women who set the course of flying 
progress for the rest of the U. S. 

Time's more-than-a-miUion subscribers are charter 
members of this " test-pilot ” market. More than -160,000 
Time rentiers report that they have traveled a total of 


2,345,000,000 airline miles. t\earlv 30.000 Time readers 
have owned and flown their own planes— and 100.000 
more say they hope to, postwar. 

Next time vou travel by air, and the stewardess 
offers magazines to read, see how many of your fellow- 
travelers choose Time, For in survey after survey, 
patrons of leading airlines vote Time their first-choice 
magazine. Wherever air-minded people fly . Time flies too. 
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CREATIVE ELECTRICAL 
ENGINEERING... 


T * 1 THE Leland 


ELECTRIC COMPANY 


DAYTON, OHIO • IN CANADA, LELAND ELECTRIC CANADA, LTD.... GUELPH, ONTARIO 





Get Goodyear Dependability 
On Every Surface 


CONCMTl or »•*« 


R PECK? Then «'* 


.Take the Ice-Grip. It required exceptional skill 
to design and produce this now-famed tire 
that overcomes aircraft skidding hazards, but 
Goodyear had it. The Goodyear storehouse of 
tire-building talents solved the problem by 
molding into the tread thousands of fine steel- 
coil springs that bite into solid ice, yet flex with 
the rubber. 

The skill that did that job has done many others 
— low-pressure tires (Airwheel) for greater flo- 
tation on soft ground, unusual shoulder and 
sidewall construction for better service on carrier 
planes, and others. 

Goodyear tires are made in a wide range of types 
and sizes, from the smallest of nosewheel and 
tailwheel tires to giants far taller than a man, 
so huge they warrant consideration of helium in- 
flation to save air-weight! Best proof of all, of 


the greater quality, safety and dependability of 
Goodyear airplane tires, is their world-wide use 
on all types of aircraft from light trainers to 
superbombers and transports. For full informa- 
tion, please write Goodyear, Aviation Products 
Division, Akron 16, Ohio or Los Angeles 54, 
California. 


Manufacturers, Airline Operators, 
Distributors, Dealers, and Private 
Flyers DEPEND ON GOODYEAR for— 

TIRes • TUBES • WHEELS • BRAKES • AIRCRAFT 
HOSE • HYDRAULIC HOSE • HYDRAULIC PACKING 

CHEMIGUM SHEETS • FUEL AND OIL CELLS • 
RU BERIZED FABRIC • ENGINE MOUNTS - AIR- 
OAM CUSHIONING • PLIOFILM • PLIOFORM • 
RUOPOA. • 

RUBBER PRODUCTS • ICEGUARD PROPELLER BOOTS 
GOODYEAR RESEARCH LABORATORY 




NAME IN IWBBBR 


AWAT/ON 
PROMC7S 


AVIATION, Soptf 


1945 


AVIATION, 


sptcmbor, 1945 





T HOSE slabs and billets of spe- 
cial high-alloy steels, awaiting 
further processing in Allegheny 
Ludlum plants, are raw materials 
for the world's finest mechanical 
equipment. They're also the main 
reason why it’s the finest. Special 
steels give the extra performance — 
the superior electrical properties, 
or strength and toughness, or re- 
sistance to heat, wear and corro- 
sion, as the case may be — that gives 
one product the edge over another. 

That is true for combat equip- 
ment, and it's true for commercial 
products. Our principal high-alloy 
products are corrosion and heat- 
resisting, tool and die, electrical. 


valve and nitriding steels. Many of 
them we originated. Let us help 
you to fit them into your products 
and plans, and to handle them 
economically. 



STEEL CORPORATION 



The Navy's great pilots loudly praise the tough 
fighting qualities of Grumman planes. Out- 
standing among them is the famous "Hellcat" 
more familiarly known as the "F6F.” Needless 
to add the tough fighting qualities of the pilots 
themselves are the primary factor in the superb 
combat records they have compiled. 

The combination has been unbeatable — the 
batting averages phenomenal. That's why we 
are proud indeed that Champion Spark Plugs 
have played their part in these ships, have been 

dependable almost beyond belief. 

The traditional dependability of Champion 
Spark Plugs has been put to every conceivable 
test in their unnumbered war assignments, 
bringing new prestige to their world-wide 
reputation. Today the Champions you buy for 


.Tolec 


SPARK PLUGS. 



CUSHIONING A 21-TON JOLT 



NATIONAL TUBE 
COMPANY 


A hummingbird can land without shock, but 
a 42,000 pound “Flying Boxcar” isn’t built 
that way. No matter how skillful the pilot, he 
must set his plane down at high speed. He can’t 
hover. 

When all this tonnage hits the ground there is 
a jolt and a screech. The whole 21 tons finally 
come to rest on the alloy steel landing gear. 

Because of its high strength-weight ratio, re- 
sistance to vibration and durability, seamless 
steel tubing is the accepted type of construction 
for such vital parts as landing gear, engine 
mounts, wing spars, longerons, fuselage struts 
and tail assembly. 

Shelby Seamless Aircraft Tubing is widely 
used in the manufacture of Fairchild’s C-82 


Packet, the B-29 Superfortress, and many other 
famous planes. 

You can get Shelby Seamless Aircraft Tubes 
in a complete range of sizes and shapes in all the 
current range of alloys. 


UNITED STATES STEEL 


■1 




rjlHE LONG and illustrious war record of our 
naval and military float planes in the Pacific 
is hailed nowhere with greater satisfaction than 
at the Edo plant at College Point where so much 
of the float gear for our warplanes has been pro- 
duced. Today the fido organization looks forward 
to the resumption of civilian flying when its 
matchless experience of twenty years in building 
seaplane floats may once more be placed at 
the disposal of peacetime aviation. 
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WHITAKER CABLE CORPORATION 


for Cables, Wiring Harnesses and Assemblies 


Speed up your production, avoid unnecessary 
grief, and enjoy a lower cost of manufacturing 
by letting Whitaker supply your wiring assem- 
blies, flexible leads and other cable products. 

As specialists having a lot of experience and 
ample production facilities we are well 
prepared to supply engineered wiring 
service. Every step of our work is rigidly 
tested and checked. (Illi 
shows inspection for c 


:e and worx: 


length of break-out on a harness being pro- 
duced for a radio manufacturer). In this instance, 
or in your case, the delivered harness will be 
right for electrical continuity, for quality of 
workmanship, and ease of assembly. 

In addition to an engineered wiring 
service, Whitaker also offers a quality 

• 

WRITE FOR DETAILS. 



AVIATION, 


AiResearch Announces the 


CABIN PRESSURE REGULATOR 
OF THE FUTURE 




THE GARRETT CORPORATION 


THE END RESULT OF 10,000 
BUILT FOR A.A.F. PLANES 


Today AiResearch is manufacturing the Model 1 cabin 
pressure regulator for A.A.F. combat planes. It weighs less 
than eleven pounds. It is fully automatic and operates en- 
tirely on airflow without outside source of power. It is the 
only regulator ever put on a production line basis, and it 
has a record of no mechanical failures during operational 
or combat flight. This achievement is the result of pioneer- 
ing research for seven years. No other concern has built 
up such "know how!' 


Tomorrow's Regulator — the AiResearch Model 21 is 
now available to all airplane manufacturers. Now ready for 
commercial use, it is the result of experience gained through 
thousands of hours in wartime operation. It is still simpler 
in construction, easier to maintain and revolutionary in its 
performance. Weighing only 7/2 pounds total, it will pro- 
vide airline passengers with any desired pressurized cabin 
condition in absolute safety. Devices for heating, cooling 
and air conditioning are included as a package. 
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ALCOA 
FORGINGS- 


offer 'a beautiful solution’ 
to so many engineering 
problems 


More than a dozen points of attach- 
ment are provided by this Alcoa Alumi- 
num forging. Its use avoids high labor 
costs and manufacturing hazards, entailed in 
building up a part for the same task. A maxi- 
mum saving in weight is achieved. 

All of the usual advantages gained with Alcoa Alumi- 
num are retained — strength, lightness, corrosion resistance 
and dependability. 

Intricate parts, surprisingly large in size, are possible in Alcoa 
Aluminum forgings. Alcoa engineers, skilled in their design and 
production, will gladly assist in adapting aluminum forgings to your 
products. Aluminum Company of America, 2182 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


OA 
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10-, 15-, and 20-pound extinguishers with this new valve will 
be ready for delivery October 1st. Place your order now. 


Walter Kidde & Company, Inc. 


140 Cedar Street, New York 6. N. Y. 
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IN THE EYES OF AmeAican AiArnen 


Ease of handling, speed and safety for all weather flying plus com- 
plete instrument equipment make the Rocket 185 a first in the eyes 
of American airmen. Standard equipment includes blind flying 
instruments, 3-way trim tabs, 2-way radio, homing loop and navi- 
gation lights. Carries three passengers with baggage. Delivery 
approximately 6 months . . . price, fully equipped . . . §5,000.00. 




FREE CATALOG FOLDER 



iJfilk The ROCKET AIRCRAFT SALES CORP. 


DRAWER 4306 


Fort Worth 6, Texas, U.S.A, 


we're over Tokio, too! 


Part of the miracle of the Boeing B-29s is that 
each deadly Superfortress over Tokio represents 
the combined products of many manufacturers. 

The Dole Valve Company is right there too! 

The Dole Electric Fuel Valve, Vacuum Selector 
Valve and the De-icer Valve, all in volume pro- 
duction here, were completely Dole ideas, design 
and engineering. 

The single and Double Brake Metering Valves 
and the Lock-Out Valve designed by 
Boeing Aircraft Company are produced 
by The Dole Valve Company. 

And the Cone Check Valve is manu- 
factured by Dole to A.N. specifications. 

All these valves are "winterized” and bear 


yellow dot approval — O. K. from 160°F. (or 
135°F.) to 65°F. below zero and allows the Super, 
fortress to fly in stratosphere temperatures. 

Frankly, we are proud to make such 
a contribution— glad we can help thus to 
Safer Hi defeat the enemies of the United States. 

And proud too that our engineers have 
the ability to design and our production 
men the skill to manufacture items of 
such vital importance. The know-how 
and precision, volume manufacturing 
experience should stand us — and you, 
in good stead in the brighter days to 
come. THE DOLE VALVE COMPANY. 
Established it)o6. 1901-1941 Carroll Avenue, 
Chicago 12, 111. • Los Angeles, Detroit, Philadelphia. 
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P hillips Hails a Famous Highway 



It’s The Silver Anniversary of the Main 
Line Airway — Flown by United Air Lines 


rj-i\vi:NTY-FivE years ago this month 

U. S. highway came into being— the 
nation's first coast-to-coast air route, 
now the Main Line Airway of United 
Air Lines! 

Qiosen by the Post Office Depart- 
ment as the original east-west aerial 
highway, the New York-Cleveland- 
Chicago- Omaha -Salt Lake City-San 
Francisco route has been the scene of 
many of aviation’s most important 
advances. 

On this route took place the first 
coast-to-coast air mail service, the first 
scheduled night flying, the first airline 


and United was the first airline to 
develop and use three-mile-a-minute 
twin-engined transports. 

To a great Air Line, to a great Air- 
way, and to the men who made it 
possible — our hats are off! 

Is there any other reason for this 
birthday greeting? Sure! We’re in the 
business of selling Aviation Gasoline. 
United Air Lines is a good customer of 
ours. We think the best tip-off on any 
product is the kind of people who buy 
it. We’ve earned United’s approval and 
respect— we’d like a chance to earn 
yours. Write to us at— Aviation De- 
partment, Phillips Petroleum Com- 
pany, Bartlesville, Oklahoma. 


War Production flies the Main Line 
Airway! Shipments placed aboard 
United Air Lines Cargoliners in New 
York at the close of the business day 
reach Pacific Coast cities next morning. 



William Allan Patterson, president, 
under whose guidance United Ait 
Lines has grown to a 6.300-mile sys- 
tem servicing 53 cities in 17 states, the 
District of Columbia and one Cana- 
dian province. 
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As shown by their exclusive use on high per- 
formance military and commercial aircraft, 
selective rpw constant speed propellers have 
superseded other types. They permit maximum 
utilization of available horsepower and opti- 
mum aerodynamic propulsive efficiency. 

Only the unique operating principle of the 
ISO-REV Constant Speed Propeller inexpen- 
sively brings the many advantages of true con- 
stant speed operation to the personal airplane. 
Its application is equivalent to the installation 
of a larger engine and extra fuel tanks. 

A booklet describing the principle of ISO- 
REV operation is yours for the asking. 


AIRCRAFT SPECIALTIES DIVISION 



THOMSON INDUSTRIES, INC. 


i«fc ZIMMER. THOMSON CORPORATION 

29-05 Review Avenue, Long Island City 1 , New York 
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Now -you can get 

DU PONT “LUCITE” 


for aM airplane 


In these war years, the capacity of the plants 
making Du Pont "Lucite” sheets has been 

increased tenfold. Now comes the welcome 

news that transparent "Lucite” today is 
obtainable for use on civilian airplanes. 
Increasing quantities are becoming avail- 
able for approved civilian use. 

5th WARTIME 
PRICE REDUCTION! 

Economies from this volume production 
have brought the price of "Lucite” methyl 
methacrylate resin down — down — down. In 
fact, in the medium and greater thicknesses, 
"Lucite” today costs less than cellulose ace- 
tate plastic. "Lucite” costs no more to in- 
stall. In normal use, "Lucite” can be counted 
on to last the life of the plane. 


applications 


"LUCITE" BRINGS YOU 
THESE IMPORTANT ADVANTAGES 

Among the reasons why the Army and Navy 
have specified acrylic enclosures for then- 
planes are these distinctive advantages of 
"Lucite”: crystal-clear transparency, light 
weight, good tensile and flexural strength, 
resistance to weathering, ease of fabrication 
and ease of forming. 

Du Pont technicians, thoroughly famili ar 
with the forming, machining and design pos- 
sibilities of "Lucite,” will be glad to aid you 
in applying "Lucite” to your own require- 
ments. 


Buy— and Hold— WAR BONDS 


for PLASTICS . . 

fR& FACTS BOOK ON “LUCITE’’! 

CONSULT DU PONT 

Write on your business letterhead (to E. I. 

BETTER THINGS FOR BETTER LIVING 
. . . THROUGH CHEMISTRY 

tics Department, Arlington, N. J., or 
5801 S. Broadway, Los Angeles 3, Calif. 
In Canada: Canadian Industries, Ltd., 

“““ 

Box 10, Montreal. 
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THE NAME on the outside of your 
private plane is most important, of 
course. But the names on component 
parts inside are very important, too! 

See that the plane you buy is equipped 
with products which you know to be 
good. For years, ADEL products have 
demonstrated their worth to military 


and commercial air line pilots in 
millions of miles of service testing 
under every conceivable condition. 
Known for their Design Simplicity 
they're built to AN standards and in 
many cases have formed the basis for 
those standards. Proven by combat 
and schedule-service duty, they are 
your assurance of DEPENDABILITY. 



ADEL PRECISION PRODUCTS CORP. 


Baltimore t, Maryland, In Canadot Railwoy 
& Power Engineering Corporation, limited. 
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Gordon is going to be 
hard to convince 

F ortunately Gordon had a chute when his con- 
trols "froze”. But, just the same, he is going to be 
a tough one to convince that the few pennies 
saved on the ball bearing that caused his loss of 
a perfectly good ship was a smart saving. 

"Good enough” in ball bearings for aircraft 
allows no latitude. They either are or they aren’t. 

Why do you suppose Fafnir has spent an im- 
mense amount of time and money in helping air- 
craft designers to get bearings that were exactly 
right? Why use SAE 52100 steel through hard- 
ened? Why hold tolerances to .0005”? Why 
bother with contour radius, pitch diameter, radial 
and lateral eccentricity? Why carefully con- 
trolled Cadmium protection? 

And, most of all, why devote 30% of the labor 
cost on a ball bearing to inspection at every step? 

It is probably because we have seen what hap- 
pened to months of costly development work 
when a trial ship "stubs its toe” on an inferior 
grade of bearing. 

More than that, it is the satisfaction and reward 
that comes from knowing that more Fafnir ball 
bearings are flying today than all other makes 
combined. 

It seems like convincing proof that the people 
who buy and fly planes prefer to pay a few pen- 
nies more and get the bearings that are really 
good enough. The Fafnir Bearing Company, 
New Britain, Connecticut. 



FAFNIR 

BALL BEARINGS 

for Aircraft Engines and Controls 
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The Army can drive 10-wheeled trucks, tanks, and many 
other units of heavy military equipment right into the 
spacious hold of the Fairchild "Packet”. 

Or bulky cases can be "walked” from a trailer truck 
directly onto the floor of this "flying boxcar.” (Note: 
Horizontal "Packet” floor is same height as standard 
truck floor.) 

Smaller packages can be loaded through the forward door 
or through the paratroop doors at the rear when the tail 
is closed. 

Think what this efficient cargo handling will do for the 
air shippers of tomorrow! Fast flying freight . . . safe, 
easy loading . . . costs comparable to surface transport 
at air express speeds. 

All Fairchild Aircraft Division’s production facilities 
are now building the "Packet” in quantities exclusively 
for the Army Air Forces. 

Additional and more detailed information can be ob- 
tained by writing Transport Sales Division, Fairchild 
Aircraft, Hagerstown, Maryland. 


8UV U. S. WAR BONOS ANO STAMPS 

/ airchi/d Hirer aft 

Division of Fairchild Engine & Airplane Corporation, Uagersloien, Maryland 
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When actuating turrets, trim tabs and a dozen other 
similar functions, motors must operate with precision in 
starting, rotating and in braking. 

Brakes now available on Westinghouse motors assure 
virtually instantaneous stopping by two brake plates which 
clamp on a friction disc of special composition the instant 
the line switch is opened. This brake mechanism is simple 
and rugged, with a positive action . . . does away with the 
need for disconnecting clutches. Further, the brake is so 
designed that end-thrust on the bearings is eliminated. 

For further information on motors incorporating these 
brakes and on other aircraft electrical products, aviation 
engineers are requested to write to Westinghouse Electric 
Corporation, Lima, Ohio j.03230 


\Vbstin0house 


from «°° °‘ n ’ 




ON GLOBAL AIRLINES 


Operations on the flight deck of transocean 
Clippers involve the finest instruments and 
the highest skill. Flight deck orders are 
carried out through the use of hundreds of 
feet of seamless steel tubing in hydraulic 
control lines. In the structural frame work 


of the planes even more seamless steel 
tubing is found. 

Michigan Seamless Tube Company 
is proud of its record of participation in 
the maintenance of dependable service on 
world airways. 


COLD-DRAWN SEAMLESS STEEL TUBING 



MICHIGAN 

SOUTH 


SEAMLESS TUBE COMPANY 

LYON • MICHIGAN 
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meet Ordnance specifications for 
application on Government -owned 
equipment. 


REMEMBER. 


1. Upon termination of war con- 
tracts, Government-owned produc- 
tion equipment must be rustproofed 
promptly, in accordance with official 
instructions. 


2. Ordnance Specification P.S. 
300-4 contains official instructions 
for the complete processing of such 
equipment. 


3. These instructions require that 
only rustproofing materials meeting 
Government specifications be used. 


4. Texaco rustproofing products 


W HETHER reconversion of your 
plant to peacetime production 
is sudden or gradual, one of your first 
chores will have to be the rustproofing 
and processing of Government-owned 
machinery, tools and other production 
equipment scheduled to go into stor- 
age. This must be done, with minimum 
delay, in accordance with Ordnance 


Instruction P.S. 500-4. 

A stock of suitable Texaco rust- 
proofing products on hand will greatly 
facilitate your compliance with this 
requirement, and speed your change- 
over to civilian production. 

Texaco rustproofing products meet 
Ordnance specifications, and are easily 
applied by brush, dip or spray. The 


protective coating they provide will 
assure preservation for years. 

Whatever your rustproofing require- 
ments, a Texaco representative can 
render helpful service. Get in touch 
with the nearest of more than 2300 
Texaco distributing plants in the 48 
States, or write to The Texas Company, 
135 East42ndStreet, New York 1 7,N. Y. 


TUNE IN THE 
TEXACO STAR THEATRE 
WITH JAMES MELTON 
EVERY SUNDAY NIGHT 
-CBS 



TEXACO 


Rustproofing Products 






5000 Designs for Millions of 
CONTACTS and CONTACT ASSEMBLIES 



D URING the past 22 years, Mallory engineers have created more than 
5000 designs for electrical contacts and contact assemblies. Meanwhile 
Mallory metallurgists have provided improved contact materials . . . special 
alloys such as Elkonite* and Elkonium* as well as combinations of silver, 
tungsten, platinum and other metals. 

Mallory has also developed many special alloys for contact backings and 
such supporting members as springs, arms, studs and brackets. Modern pro- 
duction equipment enables skilled Mallory workers to torch braze, furnace 
braze, induction braze, resistance braze, silver solder, spot weld, projection 
weld, flash weld, spin, rivet or stake contacts to supporting members. 
Having available this wealth of design data ... of contact and contact 
assembly materials . . . and of production facilities . . . Mallory has been able 
to meet the most exacting requirements for millions of contacts and contact 
assemblies. Manufacturers of relays, industrial controls, business machines, 
home appliances, circuit breakers and a wide variety of electrical and elec- 
tronic equipment have learned to rely on Mallory as Contact Headquarters. 
Consult Mallory contact engineers while your product is being designed . . . 
before final blueprints are made. Often a complete contact assembly from 
Mallory will save you engineering time and production costs. 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 




2 ? 
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ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
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NEEDED PIPE LINE REPAIR 

Stretching across desert and plain, spanning rivers 
and hills, cutting through dense forest and swamp 
—are more than 146.000 miles of pipe lines . . . 
which daily move hundreds of thousands of barrels 
of crude oil and gasoline to refineries, metropolitan 
areas and seaport cities of America. 

To safeguard and protect these great underground 
arteries, constant patrol and observation is neces- 
sary. Daily, the long cleared strips above the lines 
which stretch for many miles between pumping 
stations — must be patrolled. The job of looking for 
leaks and breaks is done on foot, on horseback, by 
automobile where the terrain will permit, and by 
airplane. 

Postwar, a new type of aerial pipe line patrol may 
be anticipated. For the further development of the 
helicopter promises much toward even more efficient 


. .‘Detected bq dir 

inspection. Its ability to fly slowly as well as swiftly, 
backward and sidewise as well as forward, to hover, 
to ascend and descend vertically, to land on rough 
terrain in small areas — makes the helicopter ideal for 
this important function — as well as many others. 

For when operated by professional pilots, the 
commercial uses of the helicopter are almostendless. 
And because it needs neither rails, roads, nor 
special landing facilities — and may equal a medium 
motor truck in cargo capacity —its carrying costs 
to inaccessible points, are almost unmatchably low 
on a ton-mile basis. 

At McDonnell, right now, our job is to turn out 
aircraft for war. But after V J Day, we’d like to 
talk to you about what the helicopter can do for 
your particular commercial needs . . . for almost 
any type of service . . . almost anywhere in the world. 


MCDONNELL y^i/uyuc^t 

Manu^actu/ieAA. aj airplanes and helicopters * ST. LOUIS • MEMPHIS * 



“We plan to use more Stainless Steel 

whenever it is available” 



Of 161 
recently 
Stainless Ste 


of aircraft and t> 
66.5 % already 
of them are fi 
implication in i 


S tainless steel holds a unique 
position in the aircraft industry. 
For only with Stainless Steel has it 
been possible to provide the neces- 
sary resistance to the terrific heat 
generated in aircraft exhaust sys- 
tems, turbo-generators and jet pro- 
pulsion engines. 

Though Stainless Steel at present 
find, it, principal u,e in, uch applica- 
tion, only, foresighted deign.,, and 
builders have not lost sight of the 
other superior qualities, that, in addi- 
tion to its superior heat resistance, 
Steel in a class by itself. 


U-S'S STAINLESS STEEL 


E COMPANY, Cleveland, Chicago 


lie'll,.', : r ‘ 


UNITED STATES STEEL 



Lear, Incorporated is oneoi 
lecturers o l electro-media. 

anisms. Its actuation and < 

thus far served in over 
warplanes. 

Lear produces parts a 


Electro-Mechanical 
Actuation of 
Airplane Controls 


COOIAN1 BOOT 
IN1ROI MfCMANIJMS 
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Ever since socket wrenches were introduced, mechanics have had to buy and pay for 
both 1/2" drive and 3/8" drive wrenches in order to do all the work required. BUT— 
Blackhawk will make this unnecessary with the return of NUGGET Socket Wrenches 
in early postwar. In one sweep, NUGGETS, 7/ 1 6" Double-Duty Drive will abolish 
all need for two series wrenches — because NUGGETS do all the work of BOTH. 


Blackhawk’s exclusive super-strength Hexite steel makes this possible. Hexites 
greater strength permits NUGGET sockets, handles, and attachments to be made light, 
slim and small to handle work of 3/8" series— yet strong and tough for all l/2" series 
work. Blackhawk won its reputation with the high quality of its wrench line, includ- 
ing 3/8" and l/2" drives. Consequently, we judge this future development in 
the light of past and present wrench design. We urge you to wait for NUGGETS. 
A Product of BLACKHAWK MFG. COMPANY, Dept.W2195, Milwaukee 1, Wisconsin 


BL7VCKHJWK 


* TO PRESENT NUGGBT OWNERS: If yon 
hart lest any of your NUGGET urtnebts, m 


SOCKET WRENCHES 
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DOUGLAS EQUIPPED AIRLINES: Alaska Airlines, All American 
Braniff Airways, Chicago & Southern 
lines, Hawaiian Airlines, Inland Air 

sylvania-Central Airlines, 



. . . IN WAR OR PEACE 

Cruising in excess of 300 miles per hour along the 
routes of the leading airlines, the dependable DC-6 
will be ready soon to take you anywhere over land 
or sea, with comfort, speed, economy and assur- 
ance beyond anything you have ever imagined. 


DOUGLAS DC-6 


AVIATION, Se 
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PACE-SETTERS 
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WHEN THE WRIGHT BROTHERS TOOK OFF AT KITTYHAWK 

WOLF'S HEAD WAS OVER A QUARTER-CENTURY OLD . . . 


When the Wright Brothers’ plane left the mist- 
shrouded ground at Kittyhawk on the morning of 
December 17, 1903, it marked the first of many 
famous flights which have since become milestones 
in the history of man’s conquest of the air. 

Having been established in 1879, Wolfs Head 
had a successful quarter-century of experience in 
the refining of quality petroleum products when the 
W right Brothers took to the air. Wolfs Head recog- 
nized early that aviation engines would make 
different demands than automobile motors. Since 
the early days of aviation. Wolfs Head has kept 


abreast of aircraft development. As aircraft engines 
grew more powerful ... as lubrication needs changed 
with each forward step of the aviation industry. 
Wolfs Head kept pace. Today Wolfs Head is the 
aviation oil used by leading aircraft engine manu- 
facturers for critical test runs. Whatever develop- 
ment will take place in the planes that will fly 
tomorrow, Wolfs Head 100% Pennsylvania "finest 
of the fine” will keep pace with the "pace-setters” of 
aviation. 

WOLF'S HEAD OIL REFINING COMPANY, INC. 


WOLF'S HEAD 

100% PENNSYLVANIA 

AVIATION OIL 
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shooting, and many other purposes. Base fastens per- 
manently at a strategic point, and light is fully adjust- 
able with swivel joints. Equipped with retractable cord, 
it can be quickly removed from and replaced in base. 
Spot can be focused by sliding lamp housing forward 
or backward. Rheostat controls light volume from zero 
to bright. Removable red filter chain-locked to body of 
light cannot be misplaced. Need for these auxiliary 
light sources exists in all types of modern aircraft. 
Standair manufactures other aircraft lighting equip- 
ment of advanced design, including vapor proof cabin 
dome lamps, indicator lights, and inter-call signal 
lights. Write or wire nearest office. 






It is reported that 

Amathematical methodforexactly 
determining the shapes of-eams has 
been worked out by two university 
professors. Carver & Quinn, Cornell 
(Jniv. 


Reverse-cycle heating is in actual 
use. In principle it consists in taking 
heat from the outside air (even the 
coldest air has some heat in it) and 
concentrating it for use indoors. 
Even better results may be had by 
using the heat in ground water from 
deep artesian wells. Where elec- 
tricity is cheap, it seems to be a 
practical method as the only cost is 
the operation of the pump. Science 
Digest. 

eel ready with CONE fortomorrow 

Plastic records used in a new 
electronic dictation machine are 
claimed to be so thin and flexible 
that they may be folded and mailed. 
Sound Scriber Corp. 

eel ready with CONE fur I. morrow 

A new method of spraying air- 
plane “dope” uses heat instead of 
thinner to liquefy the material. 
Shemin-Williams. 


One city is investigating the possi- 
bility of an 8-mile subway in which 
passengers would be carried by an 
endless conveyor belt. Detroit. 


Water, nearly equivalent to dis- 
tilled water In purity, may now be 
produced by passing through filters 
made of synthetic resins. After con- 
tinued use, the filters may be re- 
newed by flushing. Resinous Products 
Chemical Co., Philadelphia. 

C'trr.dy with CON E for tomorrow 
One of our airlines plans to in- 
spect its planes by X-ray at 750 
hour intervals in order to reveal hid- 
den weakness or failure. A portable 
X-ray machine will be used and 4 to 
5 days will be required to take the 
352 shots believed to be necessary. 
Air Transport, 


One factory, serving 18,000 meals 
per day, believes that the day of the 
lunch pail is over. Sperry Gyroscope. 

S ,l ready will, Cl) N k l.r tomorrow 

One of the largest printing press 
manufacturers announces a postwar 
press to produce newspapers with 4 
colors on all pages. R. Hoe & Co., 
Inc. 

Urt ready wllh CON Eforloni arrow 

High-nickel alloy tubes can now 
be made in sizes up to 11 in. diam- 
eter by extrusion. International 
Nickel. 

(el ready with CONE for tomorrow 

A new high speed motion picture 
camera takes 8,000 pictures per 
second. When projected at normal 
speed, the result is a slowdown of 
500 to 1. Bell Telephone Laboratories. 


Chemists expect that fish may 
become more important as a source 
of industrial chemicals than as food. 
Already substances have been iso- 
lated that appear to be useful in 
paints, inks, lacquers, plastics, pho- 
tographic papers, adhesives and 
medicines. Business Week. 

A Cuban inventor has received a 
patent for the production of alcohol 
by continuous flow. Patent 2,371,208. 


A method is reported for making 
synthetically optical crystals far 
larger than any produced by nature. 
Polaroid Corporation. 


Permission has been granted to 
build a station for color television 
experiments. Zenith Radio. 


A large manufacturer of railroad 
cars expects that 27,000 of the 
country’s 30,000 railway passenger 
care will have to be replaced after 
the war. Pullman-Standard. 
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. . . dependable Janitrol heating comfort in high 
altitude planes ...at temperatures to 67° below zero! 


H OWEVER high your planes may fly, you’re 
assured of reliable, split-second ignition 
with Janitrol Aircraft Heaters. 

Yes! Altitude chamber tests at 63,500 ft. prove 
that with the newly designed high altitude spark 
ignition system, Janitrol Aircraft Heaters ignite 
— without fuel preheating— at altitudes higher 
than present day planes fly. 

Service installations show up to 1000 hour 
operation without attention. Battery current con- 
sumption is reduced— installation simplified- 
due to elimination of preheating. 


More than that, due to instantaneous response 
of this ignition system to sensitive thermostatic 
temperature control, new standards of constant 
cabin temperature are possible. 

Already, Janitrol Aircraft Heaters using this 
heavy duty ignition system are standard on 
Douglas C-54 airplanes, and are specified for 
increasing numbers of others. If dependable, 
low-cost heating comfort is important in the 
planes you are building or operating, write 
Surface Combustion for further facts on Amer- 
ica's most complete line of aircraft heaters for 
every requirement. 











AIRCRAFT HEATER DIVISION • 

SURFACE COMBUSTION CORPORATION • TOLEDO 1, OHIO 
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Available in bolh 12 volt and 24 volt type* 
batteries arc equipped with special non-spill 
plugs and assembled in either hard rubber or 
shielded aluminum containers. The heavy duty bat- 
tery has a capacity of 105 A.H. at 5 hr. rate; ofhers 
have capacity of 34 AJI. at the 5 hr. rate. 


— spark plugs feature: (1) Direct contact non- 
inductive resistor located in coolest position in plug; 
(2) Improved copper cooled center electrode; (3) Deep 
drawn nickel alloy center electrode tip; (4) High 
Dielectric strength and superior mechanical prop- 
erties of “Corundum,” Auto-Lite's insulator material. 



EQUIPMENT FOR AIRCRAFT 

On every battlefront of this war where American-built 
planes are flying you’ll find the products of Auto-Lite’s 
22 great manufacturing plants. Precision-built to meet the 
most exacting tests, these products, some of which are shown 
below, are enhancing the Auto-Lite reputation for quality, 
craftsmanship and dependability. 


This dual oil pressure gauge is one of several space 
and weight saving gauges precision-built by Auto- 
Lite. It records oil pressure from two engines on 
same dial, has easy readability and high degree of 
accuracy. Auto-Lite builds gauges and thermometers 
to Army-Navy Air Service specifications. 


High output, light weight Auto-Lite aircraft gen- 
erators have compensating windings resulting in long 
brush life — improved commutation and a remarkable 
ability to carry over loads. These generators are 
direct engine driven and designed to deliver 140 
amperes at 28.5 volts at 2275 to 4500 r.p.m. 
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JOW BIG . . . how fast 
. . . how far . . . how 
>n? These are questions 
entire world is asking 
as it looks to the air for the 
text great step in the progress of mass transportation. 
Vnd, considering the advances of the last five years, the 
inswer may well be ''the sky’s the limit” — with progress 
is rapid as we wish to make it. 

Not so long ago, the thousand horsepower engine 
vas considered a wild dream; today production line en- 
[ines are turning up three times that much. Twenty- 


place ships once staggered the imagination; before the 
year is out, a 750 passenger plane may be in the air. Three 
hundred miles per hour strained the planes of ten years 
ago; today's top speeds may be double that and more. 
And ceiling, service range, and dependability have in- 
creased in like proportion. 

Throughout this recent and tremendous growth, it 
has been Jack & Heintz’ privilege to help work out many 
of the accessories and attachments that make today’s 
engines and planes more effective. Better starters, higher 
output generators, more dependable instruments, lighter, 
more powerful special motors — these and dozens of 


lack A Heintz Inc., Cleveland, Ohio, Manufacturers of Aircraft Engine Starters, Generators, Gyro pilots, Gyro Flight Instruments, Magnetos, Motors. 


other products have flowed from Jack & Heintz plants 
in ever-increasing numbers. And always, the aim of our 
engineers has been to give more than was wanted— to be 
forever a little ahead of the needs of the plane manufac- 
turers and the demands of the government. 

This policy of leadership has guided us in the design 
and testing of several important new products not yet 
announced. We believe they will contribute a great deal 
to further advancement of aviation . . . just as Jack & 
Heintz products have done in the past . . . that they will 
help prove that literally, the sky’s the limit. 

Watch Jack & Heintz for better things for flying. 


a as- 


Jack JJeintz 

(j/n cor/to/ ■"/((/ 


STARTERS 


DIRECTIONAL GYROS 


RETRACTION MOTORS 


GYRO HORIZONS 


BEARINGS 


GENERATORS 


AUTOMATIC PILOTS 


<6 
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How to Reduce Weight 
of Heat Exchangers by 66%% 

When aluminum replaces copper in tubes, plates, shells 
and other parts . . . and when aluminum alloy replaces 
soft solder as the bonding material . . . the weight of 
heat transfer units drops as much as 66%%. 

Such drastic weight reduction is made possible by 
Clifford’s discovery of a method for brazing aluminum 
in thin sections ... a discovery that has already paid 
the three following extra dividends to designers of 
several types of USAAF aircraft. 

1. Clifford’s heat- treatable aluminum tubes withstand 
temperatures up to 275°F. . . . whereas copper tubes 
anneal and weaken long before that point is reached. 

2 . Clifford’s aluminum plates, shells and other parts 
defy much higher temperatures and pressures than 
other metals commonly specified for heat transfer 

3. Clifford’s high-temperature aluminum alloy bonding 
material has a melting point several times higher 
than that of soft solder. 

"FEATHER-WEIGHTS" FOR YOU? 

Feather-Weight Oil Coolers and Coolant Radiators for 
USAAF planes are now monopolizing Clifford's patent- 
ed aluminum brazing method . . . but its use in postwar 
heat transfer units for automotive, heating, cooling and 
ventilating applications is now in the planning stage. 
Your inquiry is invited. Clifford Feather-Weights 
— Save % the weight . . . same size and shape. 



Sealing Rotating Shafts 
Against Loss of Gases or 
Liquids Under Pressure 

A seal assembly may be one of the smallest components 
of a fuel oil pump, gear box, air compressor, refrigerant 
compressor, fluid coupling, torque convertor, water 
pump, etc. — but its unsatisfactory operation can 
cause plenty of trouble. 

When a shaft seal does go wrong, the reason can usu- 
ally be found among the answers to these questions: 
Was the bellows strong enough? Was the seal nose dis- 
torted during diamond-facing or by high operating 
temperature? Was the bearing material properly select- 
ed? Were the ends of the thrust spring parallel under 
load? Was the seal assembly properly soldered? Were 
installation conditions up to specification? 

Clifford . . . first to introduce hydraulically-formed 
bellows to industry . . . and with a record of having 
applied them to somfe of industry’s most difficult seal 
problems . . . knows how a seal assembly can go wrong 
and takes all the necessary steps to insure satisfactory 
operation. For example, the larger bellows seal assem- 
bly illustrated above could only be produced because 
Clifford pioneered a new method of silver-soldering the 
steel nose to the Hydron Bellows and flame-hardening 
it without annealing the brass bellows. 

You, too, can save time, money and trouble by con- 
sulting Clifford before your designs are too far ad 
vanced. A discussion of your problem does not obligate 
you in any way. Clifford — First with the Facts 
on Hydraulically -Formed Bellows. Clifford 
Manufacturing Co., 561 E. First Street, Boston 27, Mass. 
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j EASTERN jkd, 
.STAINLESS^ 


Authentic Technical data 

Complete Product listings 
Well -organized facts 

Illustrated Applications— 
(including your own industry) 


Yes, here it all is— everything you want 
to know on stainless steels— in one skill- 
fully-condensed 96-page FREE manual! 
Sparkling illustrations bring the points 
home . . . right into your own industry. 


You'll find this new hot-off-the-press 
Eastern Catalog a handy assistant. Get 
one today— and keep it right on your 
desk. A coupon is placed below for your 
convenience in writing for it. Remember 
— it's free — and there's no obligation 
whatsoever. 
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Sherwin-Williams 


AVIATION FINISHES 


Sherwin-Williams Finishing “Know- 
How” Adds More M P H to P-51! 


North American engineers took 
bold steps in designing the mighty 
Mustang fighter plane. For instance, 
they developed the now famous 
"laminar flow" wing. Another aero- 
dynamic innovation was the fuselage, 
smallest cross-sectional area ever 
placed behind a liquid-cooled engine. 

The startling success of the famous 
Mustang is a tribute to the ingenuity 
and skill of North American Avia- 
tion, Inc., Inglewood, Calif. 


To reduce "skin fnction” on the 
laminar wing surface, Sherwin- 
Williams perfected a new knifing 
technique and a special filler. Proved 
S-W Aviation Finishes completed 
the job, added fighting speed! 

You, too, can get this kind of 
help for your product finishing today, 
for your peacetime program tomor- 
row. Write The Sherwin-Williams 
Co., Aviation Finishes Dept., 
Cleveland 1, Ohio. 




58 
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"KNOW 

HOW" 


in heat treating 


How it helps the 
Aviation Industry 


Carburizing B-29 Aircraft 
Gears 


The aviation industry's demands for 
gears and geared equipment with more 
strength, longer life and less weight is 
being met increasingly thru "KNOW 
HOW" in the heat treating of steel. 
Metallurgists of Western Gear Works 
and Pacific Gear & 
ously "blending" into 
and physical proper! 
gears harder, tougher, more 
to shocks and wear. This unceasing 
work and experience— "KNOW HOW" 
in heat treating— is serving the aviation 
industry by eliminating break-downs 
and reducin 
a minimum. 
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For Cockpit Comfort and Clear Vision 

UP WHERE IT’S 
50° BELOW 


Adequate Heat in One Small Package 


This is the new Model 917 Heater. It’s 
the little brother of the Model 906 Heater, 
the only aircraft combustion heater to 
win the AAF Yellow Dot, CAA approval, 
and a place on the Navy Approved List. 
Clean and free from protruding acces- 
sories, Model 917 measures seven inches 
in diameter and less than 1 foot in length 
between duct connections. Weighs but ten 
pounds complete. Its rated output is 
20,000 BTU/hr. 


Developed Especially for New 
High Altitude, High Speed Fighters 


One of these days, the Nips are going to 
tangle with new-type, high performance 
secret fighters. The Nips won’t like them. 

And riding in these fighters will be 
South Wind aircraft combustion heaters— 
Model 917. This compact little furnace 
provides adequate heat for simultaneous 
cockpit heating and windshield defrost- 
ing, even at the service ceiling of the 
plane, which is plenty high! It is equally 
applicable to lower performance aircraft. 


QUICK TECHNICAL FACTS 

f Uses spiral type heat exchanger with accelerating flow. 

2 Uses nozzle type fuel injection. 

3 A combustion air-control valve capable of controlling ram air pressures 
at extremely high speeds, is contained within the heater case. 

No external combustion air connection required. 

Uses same lightweight, reliable, glow coil ignition system that 
established fine service record on Model 906. 

5 Combustion gases are contained within a one-piece, all-welded, 
hermetically sealed stainless steel enclosure, designed to minimize thermal 
stresses and add longer life. 

6 Not affected by operating conditions of the airplane engine. Can 
easily be equipped with a blower to assure clear vision at 

take off through pre-flight heating of windshield. 
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• "The impossible takes a little longer" ... this is one way of saying that the 
draftsman lets no out-worn conceptions restrict his creative ideas. Yet without 
his specialized technique for expressing ideas on paper, the designs he creates 
could scarcely be turned into substance. As the draftsman relies on his own hands 
and eyes, he calls likewise on his drafting instruments to serve him functionally. 
So integral a part of his technique do they become, they are virtually his partners 
in creating. 

For 78 years Keuffel & Esser drafting equipment and materials have been 
partners, in this sense, in creating the greatness of America, in making possible 
our fleets of ships, our skyscrapers, our overwhelming weight of armor on the 
battlefield ... So universally is K & E equipment used, it is self-evident that every 
engineering project of any magnitude has been completed with the help of 
K & E. Could you wish any surer guidance than this in the selection of your own 
"drafting partners"? 

Because of their balance, smooth action and responsiveness to your hand, 
you will find that using MINUSA* Drawing Instruments is almost as natural as 
breathing. Their legs are round and ta- 
pered, without the harsh feel of sharp cor- 
ners. Joints are firm, snugly fitted, and 
satin-smooth in operation. Yet these instru- 
ments are strong and durable, for their 
precision will outlast years of continuous use. For complete data on MINUSA* 
Drawing Instruments, write on your letterhead to Keuffel & Esser Co., Hoboken, N. J. 


partners in creating 
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Will your magneto supply your engine with its full ignition requirements? 
If it is an American Bosch, it will . . . because American Bosch makes 
sure of it. 

In this laboratory scene, a technician is giving the magneto its voltage 
output test. A 75,000-volt rectifier tube and a high-precision voltmeter 
are literally taking the pulse of power . . . making sure that the magneto 
meets maximum voltage requirements with a power plus. 

This is just one of many examples of Precision Production for Power 
-your assurance of dependability through years of service. 



AMERICAN BOSCH CORPORATION 
Springfield 7, Massachusetts 



AUTOMOTIVE AND AVIATION ELECTRICAL PRODUCTS • FUEL INJECTION EQUIPMENT 








It takes more than a toothbrush mustache, an upraised arm, 
a symbol on a flag. 

.And it takes more than guns and tanks and planes, 
t takes ignorance, intolerance and want. . . . The psycho- 
pathic mire that breeds little conquerors, and the political 
softness that makes nations look the other way. 

But what does it take to prevent a war ? 

It takes knowledge, communication, and freedom of thought. 
. . . Economic opportunity, and productive power. 


And it takes a strong police force to keep the rough neighbors 
kids in line and slap the gangsters down. 

America lacked what it takes to make a war. But we have 
what it takes to win one . . . and to prevent one in the future. 
Today, the engineers of the basic machine tool producers 
stand ready to help the men of government and of industry 
in their postwar planning for a strong America — a nation 
powerful enough to prevent future wars with the strength 
of a healthy economy here at home, and the best equipped 
military police force the world has ever seen. 
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Waldes Truarc expands or contracts without distortion 
and without permanent set, fitting tight all around the groove. 

It offers Important advantages over shoulders, nuts, collars, 
etc., for all thrust-load fixings In shaft and housing applications. 

It saves space, weight, assembly time and machining costs. 

Waldes Truarc presents a significant advance in retaining rings, well 
worth your thorough investigation. We will gladly furnish 
samples and full data for tests, upon request. 


Hi typ. i 


WALDES KOHINOOR, INC. i 


i Engineering Corporation. Lid, 72-74 Staltord Street, TttMtg 
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FOR THE WAR 
PLANES OF TODAY and 
THE COMMERCIAL 
PLANES OF TOMORROW 


x \v\\VvV^^'^ 


for aircraft cabin heaters and de-icers 


WITHOUT RADIO INTERFERENCE 


lighter and more compact than stand- 
ard, 60-cycle oil-burner units, these 
ignition transformers for gasoline- 
fired cabin heaters and de-icers are 
designed to withstand the most 
severe flying conditions. They oper- 
ate from a 115-volt, 400-cycle power 
supply, and deliver ample output 
current for positive and continuous 
ignition. Ordinary operating hazards 
—such as cold or fouled spark points 
—do not affect the efficient operation 
of these units. A new and improved 
method of shielding and filtering 
provides exceptional freedom from 
radio interference over all wave 
bands from 10 kilocycles to 200 
megacycles. 

Three ratings available — One has a 

single secondary for use on cir- 
cuits where both primary leads must 
be insulated from ground; each 
primary lead is provided with a filter. 


heaters with dual ignition, or for use 
with two separate heaters having 
single-ignition systems; one side of 
the primary is grounded. The third 
unit has a single secondary, and 
differs from the first unit in that one 
side of the primary line is grounded ; 
thus, it requires only one primary 
filter, reducing the weight by 2? , 
pounds. All units have a power 
factor of 90 to 95 per cent. 

Wide range of operation — These new 
transformers are designed to resist 
moisture, heat, vibration, shock, and 
corrosion. They will operate success- 
fully at any ambient from —70 to 
140 F, at any altitude up to 45,000 ft. 


For further information, ask for 
Bulletin GEA-4431. Or, for data on 
our complete line of aircraft trans- 
formers, write for Catalog GEA- 
4238. General Electric Company, 
Schenectady S, N. Y. 


GENERAL ® ELECTRIC 



Sioux 


Precisioned by SIOUX for both IN-LINE 
and RADIAL Aircraft motor work, this complete 
unit enables the operator to speed up with 
precision in either production or maintenance. 
Everything within easy reach. 

It wet grinds both exhaust and intake valve seats without 
removing cylinder. 

Wheel loading and scratching is eliminated and wheel dressing 
s reduced to a minimum. 

Write at once for full details. 


AIRCRAFT 


wet valve seat 


GRINDING MACHINE 


FOR IN-LINE AND RADIAL MOTORS 


STANDARD THE 


ALBERTSON & CO., INC. 


WORLD OVER 


SIOUX CITY, IOWA, U. S. A. 
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Select the right S/V Sova-Kote to 


Your Sr/rmemts 


»^SSSriS} 


A S YOU KNOW, the fine crafts- 
- manship th&t you put into 
your metal parts can be seriously 
affected in transit. Rust and cor- 
rosion are twin dangers that threat- 
en all shipments of metal parts. 

To help you meet this challenge, 
Socony-Vacuum has developed its 
complete lipe of 1 1 S/V Sova- 
Kotes to cover every conceivable 
rust-prevention need. It’s neces- 
sary to select the correct Sova- 
Kote to fit your specific require- 
ments. Here are a few factors to 
consider: 

The type of part to be shipped, 
the degree of precision; the meth- 
od of shipment (whether it’s to 


be packaged or not); the time 
involved; the conditions to be 
met, heat, cold, handling, water, 
etc.; and finally, the appearance 
of the part when it reaches its 
destination. 

Your Socony-Vacu 
sentative is trained to help you 
consider these factors and select 
the right Sova-Kote. He’s backed 
by our years of research and ex- 
perience in this field. Get his ex- 
pert advice and assistance. 


TUNE IN "INFORMATION PLEASE" — MONDAY EVENINGS, 1i0 E.W.T. NBC 



Sooner or later, the level road runs 
out, the trail turns off, the river no longer 
goes where you go . . . but trail of the 
air never comes to an end — as long as 
your engine keeps going ! 



For the airline with schedules to keep 
and passengers to transport safely . . . for 
the private pilot chancing the weather, 
crossing rough country where landing 
fields and skilled mechanics are few and 
far between . . . the records of the Jacobs 
engine recommend it as one of the world’s 
most dependable power plants for planes. 
Jacobs stamina was proved by a prewar 
decade of service . . . and overwhelmingly 
assured by war experience. In Allied Air 

ACOBS 

Ision of Republic Industries, Inc. 


Forces training planes, the Jacobs engines 
handled by student pilots, were subject 
to the hardest usage in every climate and 
terrain . . . And in practice takeoffs spent 
more time at full power than any 
other plane engine is required to 
do . . . yet day in and day out gave 
dependable performance, for 
as much as 1,200 air hours ' 
between major overhauls — with ° 
minimum maintenance and rock • 
bottom upkeep costs ! 

The new postwar Jacobs engines will 
be even better for both light planes and 
transports! Inquiries invited . . . Tacobs 
Aircraft Engine Company, a Division of 
Republic Industries, Inc. 



Pottstown, Pa. 
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When the Boeing B-29 Superfortress wings 
back to ire base, "mission accomplished" 
tWrstate can rightly feel it has helped in 
that mission. For Interstate builds the actu- 
ating cylinders that operate the bomb bay 


doors on this fighting giant of the sky. Into 
this unit go the exacting craftsmanship and 
precision-performance characteristic of 
everything Interstate produces . . . whether 
it's a weapon of war or a product of peace! 




wmA *000 »r.. 


our "Greenfield 
need help-on 
ur "Greenfield 
d " Distributor. 


threading P r 


Sii GREENFIELD 


TAPPING TROUBLE? TYPICAL CASE SHOWS HOW ALERT 
QUICK SERVICE SOLVES PROBLEM 


GREENFIELD MAN’S 


1 A small southern plant, wrestling with new war 
order calling for close threading tolerances, was 
having trouble getting Class 3 fits. In re-ordering 
taps from “Greenfield," they mention problem in 
foot-note on the order, wondering if job calls for a 
“special” tap. 

I'VE TRIED EVERVTHING~^\ 

I CAN THINK OF— MAYBE WE ) 
NEED A SPECIAL TAP! J 


3 Customer shows him the tapping operation 
which is causing the trouble. “Greenfield Man,” 
checking various factors which might affect accu- 
racy, discovers tap and work are out of alignment, 
and suggests how to correct trouble. 

. THERE'S YOUR TROUBLE-- ’ 

THE TAP AND WORK ARE OUT 
OF LINE ! 


2 The “Greenfield" home office writes immediate- 
ly for complete data needed to help customer with 
problem. Copy of correspondence automatically goes 
to “Greenfield Man” in customer's territory. 
“Greenfield Man, "familiar with customer’s tapping 
operation, suspects something other than the tap is 
causing the trouble. He visits plant immediately. 


4 Result . . . customer is able to get Class 3 fits 
with no difficulty and without the “special" taps 
he thought might be needed. His problem is solved 
—in a few days— thanks to alert, resourceful service 
from “Greenfield's” field organization. 


^JtN^'sHOW.HOW 
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Faster Warm-up . . . Extra Power 
over the Pacific Area! 

H ERE is an instrument, Fulton Sylphon Oil Cooler Thermo- 
stat for aircraft engines, which is speeding safe flight ... 
adding h.p. to the might which flies the Pacific— and elsewhere. 

In warm-ups, it by-passes the cooler, thus assures quicker action, 
saving valuable fuel. Also, it protects the oil cooler core from 
damage by high pressure surges. 

Next, by accurately controlling the temperature of the lubri- 
cating oil, it exerts control over the viscosity of the oil, keeping 
it at the optimum level for proper lubrication and maximum 
power. Like most Fulton Sylphon instruments, this one is self- 
powered. As long as the engine functions, it will continue to 
operate without pilot or engineer attention. The Fulton Sylphon 
Co., Knoxville 4, Tennessee. Canadian Representative, Darling 
Brothers, Montreal. 


Write for Bulletin RA-822, describing 
the latest developments in Fulton 
Sylphon Aircraft Controls. Wherever 
aircraft engines operate, these instru- 
ments are recognized as standard. 
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Here are just a few of Aviation News’ 10,000 
weekly subscribers. These men represent the bulk 
of aviation's tremendous purchasing power. They 
are the key executives in our largest manufactur- 
ing plants, airline operation and maintenance 
heads, officials of military and other government 
and civilian agencies, distributors of aircraft and 
parts. 

Busy as they always are, they must find time 
to keep up to the minute on aviation happenings 
today, what's going to happen tomorrow. 

To bring these men a swift appraisal of aero- 
nautical events and trends, the editors of Aviation 


News analyze and interpret the day-to-day avia- 
tion developments and present them completely, 
authoritatively, and compactly every Monday 
morning. 

We'll gladly arrange a productive interview 
with aviation’s most influential men — through 
the advertising pages of Aviation Netvs. Just 
name the Monday. 

More Details Available — Send for your copy 
of "10,000 Key Men who shape the course of 
Aviation.” Write Aeronautical Division, 
McGraw-Hill Publishing Co., Inc., 330 West 
42nd Street, New York 18, New York. 



COVER ALL THE BASES WITH . . . AVIATION NEWS • AVIATION • AIR TRANSPORT 
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LAMINAR FLOW SCREWS 



“Laminar Flow Screws” arc -National’s answer to the demand 
of aircraft designers for flush head screws on exposed sur- 
faces of planes. With ever higher speeds, it has been found 
that turbulence created by screws and rivets caused a 
serious drag and loss of effective horsepower. The best 
tolerances produced by the usual and normal methods of 
screw making simply were not close enough. 

We have developed a method of manufacturing screws 
to the close tolerances required. When checked in a com- 
parison gauge representing the countersinks or dimples ot 
the plane’s outer skin, our “Laminar Flow” screw heads 
will check from flush to a minus of .004" maximum on screws 
up to dia. and .005" on screws of fg" and J-g" dia. 

This is one of many instances where National Technical 
Service has produced a better fastener or has found a way to 
produce more, faster, at lower cost. We welcome your inquiry. 



THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 



"PRECISION milling of thin walled 
magnesium and aluminum castings 
is difficult. Mirror finishes are usually 
a must, notwithstanding the amount of 
stock to be removed. 

On this Vertical Milwaukee Milling Ma- 
chine the rate of cross feed is exactly the 
same as the rate of table feed — resulting 
in a uniformity of surface and mirror 
finish over the entire milled area. 
Milwaukee Milling Machines are espe- 


PRECISION AERIAL PHOTOGRAPHY 
MAPS THE ROAD TO VICTORY... 

World War II has seen tremendous strides in aerial photography 
— potent weapon of modern war. Fairchild Camera and Instru- 
ment Corporation has played a leading role in the development 
and perfection of the precision aerial camera. The Fairchild model 
presented in this milling story is the K-18 — designed expressly 
for high-altitude intelligence photography, requiring 
large area coverage and large image size. Intended 
primarily for vertical photography, it is also used 
for low-altitude obliques. Equipped with lens of 
24-inch focal length; 9 inches by 18 inches negative 
size; fully automatic 
or manual operation. 


cmherii 


Milling a film magazine seating surface for the Fairchild K-18 
camera with special fly cutter on Milwaukee 3-H Vertical Milling 
Machine. Material: magnesium alloy; speed: 1500 rpm; feed: 7% 
inch per minute; cutter: 3-inch diameter with 2 tool bits; larger 
diameter tool bit: positive rake 20°, helix angle 15”, holder 3 inch, 
set-in 3 Vi inch; bottom tool bit: helix angle 0°, positive rake 25°, 
holder 3 inch, set-in 2 inch (cuts -jVinch lower than larger diameter 
tool bit); path, cutting distances: 20 inches wide x 15 inches across, 
cutting four sides; supporting wall inches thick; 10 minutes 
milling time. 


daily adapted for this type of operation. 
Their three bearing spindle mountings 
assure smooth vihrationless operation at 
the sustained high speeds usually used 
in milling these metals. 









Knuckle Type Landing Gear Operates 

Reliably on Torrington Needle Bearings 



Ability to absorb landing shocks 
efficiently and reliably is the prime 
requisite of an airplane’s landing 
gear. That’s why, on the knuckle 
type of landing gear of the Cessna 
C-78 Personnel Transport ( shown 
above), moving elements operate on 
compact and sturdy Torrington 
Needle Bearings. 

“Their small size and weight," 
Cessna designers report, “combined 
with their free, smooth, anti-friction 
performance regardless of shock or 
pressure, made Torrington Needle 
Bearings our choice for this appli- 
cation. And this is but one of over 

■onii«fii«iiiiiimi»Mnv r ' ■ ■ 


fifty uses of these small, high-capacity 
bearings in the airplane." 

Are you interested in such reliable 
anti-friction performance for your 
aircraft, automotive or related equip- 
ment? Our new Catalog 32 gives 
full details on types, sizes and wide 
range of applications of these com- 
pact, efficiently lubricated Needle 
Bearings. May we send you a 
copy today? 

THE TORRINGTON COMPANY 




TORRINGTON NEEDLE BEARINGS 


AVIATION, September, 1945 



Ham Gntnbaff Photo 


Smooth to look at... Smooth to fly 

Aloft in your new Bcllanea Cruisair, you’ll agree with the verdict of many other Bellauca 
owners — (lie Cruisair is smooth looking and smooth (lying! Above all, the Cruisair is 
America's economy plane. It will give you better mileage than your motor car! The 
original Cruisair has proved its extreme fuel economy of 22 to 23 miles per gallon. And now . . . 
all those characteristics which brought many world records for dependability and endurance 
to America, through the supreme performance of Bcllanca-huilt planes, are inherited by 

the 1946 Cruisair — plus many new war-developed efficiency features. Vi rile 
today for complete information, including illustrated specifications and planned 

delivery dale . . . Bellauca Aircraft Corporation, New Castle, Delaware. 


AN 

Cru/smr 


' k * ★ ★ 





CHICAGO and SOUTHERN 
uses DeVilbiss Equipment 

to help open « new North-South air route 

I N the shops of Chicago and Southern Air Lines, DeVilbiss 
Equipment has been a valuable aid in speeding the reconver- 
sion of Army cargo planes for their new Detroit-Houston-New 
Orleans airline. 

Chicago and Southern uses three types of DeVilbiss Guns with a 
variety of spray heads for different materials, DeVilbiss Material 
Containers, Air Transformers, Respirators, Hose and Connections. 
This equipment paint conditions planes, applies insignia, dopes 
fabrics and polishes exteriors. It is also used for other regular 
maintenance work and for painting shop and field equipment. 
C & S says their DeVilbiss Equipment sprays all materials with 
equally fine results — produces smoother lacquer finishes — builds 


up dope finishes 

faster 

with fewer coats— and i 

s easier to keep in 

good operating 

condit 

ion. 


Your aviation : 

supply 

distributor will gladl; 

v show you how 

DeVilbiss air-us 

sing, a: 

ir-handling equipment 

can improve the 

speed and econc 

>my of 

your operations. 


THE DEVILBISS COMPANY • TOLEDO 1, 

OHto [m 


DeVilbiss 


S PR AY EQUIPMENT • EXHAUST SYSTEMS • AIR COMPRESSORS • HOSE & CONNECTIONS 



NICKEL Jk ALLOYS 


Think of the features you want in wire screens and 
filter cloth. 

Chances are, you'll find them in nickel ... or in a 
nickel alloy. 

To all industry, wire screens and filter cloth of 
Monel, nickel and Inconel bring this unusual combi- 
nation of properties: 

1. High strength, plus rigidity and toughness. 

2. Exceptional resistance to corrosion . . . and absolute 
freedom from rust. 

3. Excellent resistance to wear, erosion and abrasion. 

4. Resistance to elevated temperatures, and to low tem- 
perature embrittlement. 

«. Ease of joining by soldering, brazing or welding. 

Monel, nickel and Inconel wire screen and filter cloth 
are available in every standard weave and mesh . . . 
and in a variety of special weaves for specific needs. 
Selection of the most economical and best suited cor- 
rosion resisting screen or cloth for a given purpose is 
thus assured. 

Consult your regular source of supply, or write us 
for further information on the suitability of nickel and 
its alloys for your filtering and screening problems. 

THE INTERNATIONAL NICKEL COMPANY, INC* 
67 Wall Straat New York 5, N.Y. 
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Holley Dependability 

IS AN AVIATION BYWORD 



Holley Aircraft Carburetors 
automatically meter the correct 
amount of fuel at all engine 
speeds, engine loads, air temper- 
atures and air densities in any 
flight attitude. The ability to 
meet these requirements more 
efficiently has been increased by 
Holley’s vast experience in the 
production of military aircraft 
carburetors. When peace comes, 
these scientific advancements in 
carburetion will serve well the 
rapidly expanding needs of 


commercial aviation. 

Holley superiority is evi- 
denced by the rapidly growing 
list of users. Holley reliability 
and precision are bywords 
among flying men everywhere. 

As the aviation pendulum 
swings from war to peace, 
Holley research, ingenuity and 
engineering are available to 
commercial and private avia- 
tion . . . assuring the same 
dependable performance 
demanded in military flying. 


HOLLEY CARBURETOR COMPANY 

5930 VANCOUVER AVE., DETROIT 4, MICHIGAN 


HOLLEY 

AIRCRAFT, 'AUTOMOUVS , JICARJNe 

CARBURETORS and ACCESSORIES 
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COLLINS 32RA RADIO TRANSMITTER* 



A deservedly popular 50 waiter 


The Collins 32RA* was introduced in 
1939 as a quality designed, quality built 
radio communication transmitter, broad- 
ly adapted to most applications within 
its power and frequency scope. 


only by the war. During the entire war 
the Armed Forces have employed thou- 
sands of these transmitters. A typical 
use has been that of control towers on 
air training fields throughout the country;- 


It, or its d-c version— the 32RBf— 
was immediately put into service by air- 
lines for control towers, by oil pipelines 
for emergency systems, by fishing com- 
panies for fleet control, and by other 
widely different types of industrial users. 

It was found to be rugged, simple to 
operate, easy to service, and so thor- 
oughly and universally satisfactory that 
a rising commercial demand was halted 


•COLLINS 32RA— Power ao 


Of the several up ; to-the-minute trans- 
mitters which Collins has ready for its 
civilian customers as Government re- 
quirements are cut back, this one repre- 
sents a type of which limited, quantities 
are now being manufactured for essential 
civilian uses. If you would like. speci- 
fications and design data, write us for 
new, illustrated bulletin. Collins Radio 
Company, Cedar Rapids, Iowa; 11 West 
42nd Street, New York lfc, N. Y. 




. IN RADIO COMMUNICATIONS, IT'S . 



AVIATION. Septe 


r, 1945 


G.E. POWERS THE 




For all its simplicity, the aircraft gas turbine was one of the toughest 
engineering jobs G.E. ever tackled. There were the metallurgical- prob- 
lems posed by the terrific temperature extremes and mechanical stresses 
encountered. Combustion had to be confined in one thousandth of the 
volumn per Btu required by a power-plant boiler. A fuel system had to be 
devised that could give uniform performance from sea level to the strato- 
sphere. And the job had to be done fast. 

The speed with which G.E. brought the gas turbine to its present state of 
development is one of the great achievements of this war. It testifies both 
to the experience G.E. gained in developing the now-famous turbosuper- 
charger and to an indomitable will to make this phenomenal new kind of 
power succeed. 


fvr'Wa/l. . . the most powerful propulsion 
. . . the most promising 
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As the Army Air Forces' newly an- 
| nounced P-80 streaks through the skies, 
pthere flies with her the makings of an 
unprecedented era of aerial progress. For here is not 
only jet propulsion. Here, as a working reality, is the 
dream of thousands of engineers — a practical, efficient 
aircraft gas turbine. 


planes. Our major effort, so far, has been devoted to 
perfecting the gas turbine for this use. However, practical- 
minded G-E engineers envision almost limitless use of air- 
craft gas turbines on transport, cargo, and private planes 
of the future, for propeller drive as well as jet propulsion 
Here, they will give you combinations of speed plus range 
that you have scarcely dared to hope for. 


Designed and put into production by General Electric 
engineers, the revolutionary power plant of the Lockheed 
P-80 "Shooting Star" has demonstrated far-reaching 
advantages for fighter planes. If has the highest power 
output of any engine in the air. It is much lighter than 
conventional reciprocating engines of less power. It is 
astonishingly simple. It can operate on a wide range of 
fuels. It eliminates delay for engine warm-up. 

Of particular significance, G-E aircraft gas turbines 
virtually eliminate vibration and noise. 

HORIZONS UNLIMITED 

Pure jet propulsion is now the ideal power for fighter 


The principle of the gas turbine places 
no such limits on power as do reciprocating 
engines. Moreover, they will give long life and their best 
fuel economy even when operating at a high percentage 
of their maximum power. 

As the progress of aircraft gas-turbine propulsion 
continues, you will find G.E. pioneering many of the basic 
developments which will make planes fly faster and 
farther — which will bring new comfort and safety to air 
travel. Apparatus Department, General Electric Company • 
Schenectady 5, N. Y. 



Buy all the BONDS you can — and keep all you buy 


GENERAL ® ELECTRIC 
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Are You Surface Grinding 
with Chucks? 


Norton Segments 

Are Carried in Stock for 
All Popular Makes 
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AMERICAN BOSCH SPECIFIES 

SIRVENE 


When the pressure is low, at high 
altitudes, American Bosch magnetos deliver 
faultless performance. . . . And Sirvene gaskets 
and cable boots are on the job to help maintain that dependable 
service. Take the Sirvene gasket, for instance. In order to avoid the effects of 
reduced air density the interior of the magneto is pressurized. A positive seal is necessary 
around the entire distributor block and Sirvene engineers worked with American 
Bosch to perfect a special Sirvene formula and gasket design. A compound 
developed which was soft, yet which had a good compression set, so that it gave 
the required positive sealing with a minimum of pressure. Another special 
Sirvene compound was engineered for the cable boots. In this instance, 
besides sealing against moisture, air and fluids, the boot serves as a solid 
insulation material between the cable piercing screw in the distributor and any 
external parts. As with all Sirvene products, extreme 
care is exercised in making these boots and gaskets. No 
flaw, however minute, is permitted, and all production 
procedures are executed under laboratory-type methods. 

All this is worth remembering when you have a 
problem concerning pliable parts which must operate 
in exceptional service conditions. You are invited to 
call upon Sirvene chemical engineers, whose backlog 

of experience and research is unsurpassed. un twk - PMUMiMa bmhii in Annin 

be to 


THE SCIENTIFIC COMPOUNDED ELASTOMER 
A Product of the Synthetic Rubber Division 

CHICAGO RAWHIDE MANUFACTURING CO. 

1305 Elstc 

Ml 
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This is Ike second of i 


of advertisements concerning the future of Aviation . . . in America 



OHN Q. CITIZEN, the Man on 
Main Street, has a vital stake in 
post-war aviation. Aviation will pro- 
vide him with new, world-sweeping 
utility; he in turn can influence the 
rowth and development of aviation 
y his lively interest in its affairs. As 
for National Security, the idea of Per- 
manent Peace Through Air Power is 
one that can come to achievement only 
through public support. 

Americans have already started lock- 
ing out the wars of the future by per- 
sonal support of organizations which 
are trying to keep America active and 


strong in the air. As the Germans 
admitted, when their war was done, 
Air Power played a major role in the 
Nazi defeat — and Air Power is strong 
security against future aggression. 

John Q. Citizen has other tools for 
eace at hand. His interest in private 
ying, fast transportation, local air 
terminals, air strips and air parks; his 
support of air shows and exhibitions; 
his interest in aviation literature, books, 
education and research ; his participa- 
tion in aviation organizations ... all 
these are specific ways in which he 
will help make peace through Air 


Power a reality for this country. 

And Bell Aircraft makes a pledge 
of continuous cooperation. The com- 
pany will intensity its research and 
scientific development program which 
has already brought into being so 
many aviation firsts— the Airacobra and 
Kingcobra, the "cannon on wings”. . . 
America’s first jet propelled plane. . . 
the first helicopter with built-in, en- 
ineered stability. . . representing the 
ind of aeronautical pioneering which 
looks to the future — in the skies. 

if By War Bonds and Speed Victory if 



NIAGARA FRONTIER DIVISION 

Niagara Falls, N. Y. 

Airacobra (P-39) and Kingcobra ( P-63 ) — Fighters 
Airacomet— America's First Jet Propelled Plane 
The Bell Helicopter 

ORDNANCE DIVISION 

Burlington, Vt. 

Flexible Gun Mounts and other ordnance materials 

GEORGIA DIVISION 

Marietta, Go. 

Bel! Built B-29 Superfortress 



RIVET SHANK 
EXPANDING AS 


CHERRY RIVETING 


The high resistance to shear and fatigue 
typical of self-plugging Cherry Blind Rivets 
is due to positive mechanical expansion of 
the rivet shank. 

This shank expansion occurs during appli- 
cation when the enlarged plug section of the 
stem is pulled into the rivet (drawings to right 
and above). The sides of the rivet are forced 
against the material being fastened, filling 
any irregularities in the drilled hole. The 
installed Cherry Rivet has shear and fatigue 
values comparable with those of a solid 
rivet— stays firm, even under excessive 


and vibration. No special locking device is 
required. 

Cherry Blind Rivets have generous toler- 
ances in hole size and material thickness, as 
indicated in the drawings. Breaking the stem 
at the notch above the rivet head, rather 
than automatically breaking it at the nom- 
inal grip length, allows greater material 
thickness tolerance. The broken end is then 
trimmed flush with flat ground nippers. 

Oversize shanks on special order. 




PREFORMED 


Chu-Ll' [aiLl 




.d me your new booklet. 

in panel which shows actual stages 
installation of Cherry Rivets. 


_ Zone State 
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Studebaker Weasel proves a "Champion” in hard going 


O NE famous war correspondent, 
who saw the Studebaker Weasel 
bringing up supplies, described it this 
way: “The Weasel negotiates ground 
where other tracked vehicles founder." 

From a hard-won Pacific island, an- 
other writer, who watched the Weasel 
churn past bogged trucks, reported: 
"It seems to just walk over mud." 

Battle-tested from the Normandy 
beaches to deep in Germany, this 
light-weight, nimble personnel and 
cargo carrier has also been proving 
particularly bad news for the Japs, as 
our resourceful ground troops adapt 
it to their needs in the Pacific Ocean 

automotive principles pioneered in 
the Studebaker Champion motor car. 
the Weasel is powered by the Cham- 


pion’s brilliant-performing six-cylin- 
der engine. 

Extra-wide rubber-padded tracks 
give the Weasel sure footing on all 
kinds of terrain and serve as pro- 
pellers when it travels across deep 

The Weasel occupies an honored 
place alongside Studebaker's heavy- 
duty military trucks and Cyclone en- 
gines for the Flying Fortress. 



PEACETIME BUILDER OF FINE CARS ANO TRUCKS 
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USE THESE VERY LIGHT 
INCH SERIES BEARINGS 



NORMA- HOFFMANN BEARINGS CORP’N.- STAMFORD, CONN., U. S. A. 
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It takes all of 23 letters of the alphabet to 
designate all the grades of hardness which are avail- 
able in Borolon and Electroion Grinding Wheels. But, 
this wide range of grades from "very soft" to "very 
hard" is necessary to enable Abrasive Company to 
meet the very diversified requirements of industry for 
grinding every type of material on every kind of ma- 
chine, at varying speeds, for every type of grinding 
from snagging to fine finishing. 


For such minute gradations made in thousands of com- 
binations of different abrasive types, grain sizes and 
structures, intricate control of processes is required. 
The highest ceramic and engineering skill with unend- 
ing tests and inspections are essential. Job perform- 
ance and increasing industrial preference for Borolon 
(aluminum oxide) and Electroion (silicon carbide) 
wheels and other abrasive products are forceful testi- 
mony of Abrasive Company quality. 

Abrasive Company Distributors can supply from diver- 
sified stocks just the right wheels for your selective 
service requirements. 




ABRASIVE COMPANY, PHILADELPHIA • DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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The DoALL has been educated to do more than 
regular run-of-mill surface grinding jobs. It has 
been designed to do all kinds of precision tool 
room and laboratory work. 

Each DoALL has a diploma — its own tag and 
test bar, giving in micro inches the finish it will 
produce. 

Its weight (2200 pounds, about twice that of 
other tool room grinders) absorbs vibration and 
provides a pillar of strength for the scientifically 


balanced mechanism. Knee room enables oper- 
ator to sit and watch the work at close range. 
In a very short time, even a beginner can turn 
out perfect finishes. 

Think of this — one small mat 
facturer used a DoALL for 
separate grinding operations 
one product. 

Send lor circular giving specifications 
selection, collant unit, dust collector, 
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SINCLAIR REFINERIES PRODUCE SUFFICIENT 
tOO-OCTANE GASOLINE TO COMPLETELY FUEL A 
FLEET OF 500 GIANT SUPERFORTRESSES FOR 
A LONG DISTANCE RAID WEEKLY. SINCLAIR 
AVIATION GASOLINE WILL AID COMMERCIAL FLY- 
ING ON NATIONAL AND INTERNATIONAL ROUTES. 


SINCLAIR TANK TRUCKS OPERATE OUT OF 2000 WHOLESALE SULK PLANTS 
WHICH SERVICE INDUSTRIAL PLANTS, AS WELL AS MANY THOUSANDS OF 
SINCLAIR DEALER STATIONS, WITH PETROLEUM PRODUCTS. 


LAST YEAR MORE AIRLINE PASSENGERS IN THE 
UNITED STATES FLEW ON SINCLAIR PENNSYL- 
VANIA MOTOR OIL THAN ON ANY OTHER OIL... 
SINCLAIR AVIATION GASOLINE WILL AID FLYING 
ON NATIONAL AND INTERNATIONAL ROUTES. 




630 FIFTH AVENUE, NEW YORK 30, N. Y. 
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INFORMATION OR (UERICATION COUNSIL 


SINCLAIR REFINING COMPANY, 



It took a heap of squeezing, many humps and 
hollows to fit this 40-gallon oil tank into a 
former 28-gallon tank space. Magnesium 
sheet has the formability to do the job. 

American Magnesium's more than twenty- 
five years' experience in working with 
magnesium provides real know-how. Mazlo 
Magnesium sheet can be successfully formed 
cold, warm or hot, depending upon the design 


of the part involved. 

American Magnesium will gladly share the 
know-how gained through its many years of 
designing, manufacturing, and assembling 
magnesium parts. For this assistance we 
invite you to write Aluminum Company of 
America, Sales Agent for Mazlo Magnesium 
Products, 1713 Gulf Building, Pittsburgh 
19, Pennsylvania. 



MAGNESIUM || Zl A#j| PRODUCTS 


AMERICAN MAGNESIUM 

CORPORATION 

I T'D I A R Y OF ALUMINUM COMPANY OF AMERI 
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control of these two 
dealing for the past fifteen years. 

Producing high temperature alloy engine parts and tail 
pipes for this jet propelled plane is one of the more recent 
applications of Solar skill . . . the "know how” that has made 
Solar the recognized leader in fabricating 
heat and corrosion resistant products. 


PRODUCTS 


SOLAR AIRCRAFT COMPANY SAN DIEEO 12. CALIF. DES MOINES 5, I A. 
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. . . even after aging at elevated temperatures 


Water repellency is one of the basic properties of Dow Coming 
Silicone products. Exceptional stability over a wide temperature 
range is another. These two properties recommend Dow Coming 
Silicones for the solution of many hitherto insolvable industrial prob- 
lems involving the exclusion of moisture at elevated temperatures. 



H! Silicone Varnishes, Fluids, Greases, Compounds 
and Rubber (Silastic*) are in commercial production 
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and in general distribution. Inquiries are invited con- 
cerning your particular problems involving moisture 
exclusion, high temperature insulation and special 
lubrication. n«u< mark, dor corking cowomtkm 


DOW CORNING CORPORATION 
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MIDLAND, MICHIGAN 
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Ex-Cell-O Hydraulic Power Units are standard and produced in 
quantities, but in nearly every case where the unit is used it 
becomes a part of a special, high production type 
omy machine for a specific operation. These units are eco- 

ations nomical because, as applications change, the units can 

uit become a part of the new machine even though entire 
base is redesigned . . . The units can be mounted on any 
plane — horizontally, vertically, or angularly-^-on a tem- 
porary or a permanent base, and they can be arranged so that it 
is possible to use them in connection with guide bars and multiple 
drill heads . . . Find out today how Ex-Cell-O Special Machines 
and Ex-Cell-O Hydraulic Power Units can fit your program 
for today’s and tomorrow's production. Write Ex-Cell-O today. 


EX-CELL-O CORPORATION 

DETROIT 6, MICHIGAN 
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'Dedicated cutd deceit (fy 

MAHON ENGINEERS fa <U 


This Mahon painting-drying-ventilating sys- 
tem, for the finishing of airplane parts, is the 
nearest approach to completely automatic 
operation it is possible to devise. The loading, 
unloading and spray painting are the only 
manual operations involved. A single button 
starts it. A single button stops it— or it shuts 
down automatically in case of electrical fail- 
ure or other causes. First, the air supply fans 
start— the ventilating system gas heaters are 


AIRPLANE PARTS 

ignited — air, drawn from outside, is heated 
to 80° F., thoroughly filtered, and evenly dis- 
tributed throughout the room. Next, the spray 
booth pumps and exhaust fans go into action. 
Finally, the oven fans clear the ovens — the 
ovens are ignited— the conveyors are set in 
motion — and the system is in full operation — 
speedi ly — safely — automatically. 
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MODERN 


COUPLINGS 


SAVE TIME! • SAVE 



MONEY! • SAVE MATERIAL ! 

Hansen Couplings are streamlined for speed, ease of operation, low 
cost and peak production. To meet tomorrow’s keen competition short 
cuts in production have to be made in the way of time saving on 
production, man hour savings and savings in material. 

Hansen Couplings save all along the line because they are simple and 
easy to install and to operate. Take for instance the Hansen Push-Tite 
air coupling, a slight push of plug into socket, coupling is connected 
and air is automatically turned on. To disconnect operator merely slides 
sleeve back with thumb, plug is ejected and air is automatically turned 
off. Operator connects and disconnets air line right at his bench, no 
wastage of his time going back and forth to connect or disconnect or 
to turn air on or off. Full swivel action prevents kinking of hose. 
Hansen Couplings will handle pressures up to 10.000 pounds without 
leaking, saving considerable volume of air which is costly. 

Hansen streamlined couplings are far in advance of the field and cut 
down operating time and cost while boosting the production volume. 
Send for the Hansen industrial catalogue— it's free. 


THE HANSEN MANUFACTURING CO. 


1786 EAST 27th STREET • CLEVELAND 14, OHIO 
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REMEMBER! 

It’s the Truck 
behind 
the plow 
that counts! 


Using general-purpose trucks for 
snow removal is a gilt-edged invi- 
tation to Trouble! The trucks you 
use must be specially constructed 
for exfra ruggedness, extra power 
and exfra traction. If they’re not, 
your most careful planning, your 
best designed plows, your most 
experienced drivers will be handi- 
capped. 

Walter Snow Fighters are built to 
fill this one, important need. They 
are rugged. They are powerful. 
They have unmatched traction 
under the worst running conditions. 
They maintain high speeds to get 
maximum snow dispersion. They 
have cleared blizzards in the tough- 
est snow belts on this Continent for 
the past quarter-century. 


Prime reason for this performance 
is the exclusive Walter Four- 
Point Positive Drive which propor- 
tions power to KQUR driving 
wheels, according to their trac- 
tion at any instant — eliminating 
slipping, stalling and wheel-spin- 
ning. Suspended Double Reduction 
Drive results in higher ground 
clearance, less unsprung weight, 
larger gear capacity, better protec- 
tion for parts. Write today for full 
information. 
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How UP-TO-DATE are you on ALUMINUM? 



Few aluminum alloys ever enjoyed the instant, soar- 
ing success of R301. 

Developed by Reynolds metallurgists . . . announced 
barely a year ago . . . today, it armor plates the Douglas 
A-26 . . . cuts hundreds of pounds of dead weight from 
Superforts . . . and — last, but certainly not least— lends 
its tough, rugged strength to box cars designed by 
Reynolds, and fir* to win the coveted Association of 
American Railroads approval. 

What is R30I? Today's airplane armor plate, R301, 
is tomorrow's great sheet and plate alloy. Combines a 
typical tensile strength of 60,000 p.s.i.; superior worka- 


bility; good corrosion-resistance in all tempers, together 
with excellent spot-welding properties. 

Where will it be used? R301 will be used wherever 
there's need for tight, tough, corrosion-defying sheet and 
plate. See catalog in Sweet's or write for Catalog 100-A 
. . ."Reynolds Aluminum. Its Important Role in To- 
■ morrow’s Products." Special Bulletin 50-A, featuring 
R301, also available. Reynolds engineers will gladly 
work with your engineers. Offices in principal cities. 
Phone nearest ... or write Reynolds Metals Company, 
Aluminum Div., 2536 South Third Street, Louisville 1, 
Kentucky. Consider Aluminum . . . Consult Reynolds. 


Keep your dollars lighting . . . Buy More War Bonds 
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SPECIALISTS 

IN POWER APPLICATION... 




SPEED REDUCERS. When it comes to speed reducers for 
any one of a thousand different jobs, you naturally think 
of Foote Bros. Today — as for the past 86 years — Foote 
Bros, are producing quality speed reducer^ in a wide 
variety of sizes, types and ratios to meet every industrial 



POWER UNITS. Compact power units are a new develop- 
ment of Foote Bros, engineers. Originally designed for 
airplanes, many manufacturers in varied fields are 
considering the application of these units to their 
machines. They may simplify a problem for you. 


• The 89 years of manufacturing experience back of 
Foote Bros. — the large plant capacity devoted solely 
to producing power transmission equipment — the 
staff of skilled engineers whose background includes 
the solving of almost every type of problem in the 
field of power transmission — are your assurance that 
this organization can help you on the machines or 
equipment you are producing today or planning to 
produce for the future. Let our Engineering Division 
work with you on your requirements in power con- 
trol equipment. 

FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. G, 5225 S. Western Boulevard • Chicago 9, Illinois 




BROS. 
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This Bulletin giving com- 
plete information on "A- Q" 
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In ways you never dreamed before . . . 


The private plane will do something far 
more significant than simply to cut dis- 
tance and travel time. It will change 
America’s way of living. It will offer new 
conveniences and new pleasures that 
could only be found — on wings. 

And in doing this, of course, it will put 
greater emphasis on all-around engine de- 
pendability than ever before . . . 


YOU WILL RELY OK LYCOMING! 

Which is all lo the good for LYCOMING. We specialize in engines 
flyers can depend on. We were doing that years before the war. 
We did it in thousands of training and operational planes in the war. 

We’ll be doing it in your planes and your neighbors’ planes as 
long as there is a name LYCOMING. This is what LYCOMING means 
— and always has and always will! 







WHY THE AttuMtAiau 

IS TOPS AMONG TRANSPORTS! 



Why is the Martin Mars America's No. 1 transport plane? Let's look at the record! 
In her first 15 months of service the Mars carried 3,000,000 lbs. of cargo, nearly 
2500 passengers, llcw the equivalent of 10 times around the earth at the equator. 
During one month alone, she made 20 trips between Pearl Harbor and California for 
a utilization of 9.4 hours per day. 



NEW MARS TRANSPORTS 

On the basis of this outstanding performance, the Naval 
Air Transport Service ordered a lleet of these highly efficient 
cargo carriers. Bigger, faster than the original Mars, these 
new transports will rush supplies to Pacific outposts at a 
rate of approximately 3000 ton-miles per hour . . . will 
operate at less than 10c per ton-mile . . . will be quickly 
convertible from cargo carriers to hospital ships accomo- 
dating 84 litter cases and 25 attendants or to transports 
seating 132 passengers. These huge 82-ton flying ships will 
soon be entering service. 


COMMERCIAL VERSIONS 

Commercial versions of the new Mars, offering great freight 
facilities and unsurpassed luxury to tomorrow’s transocean 
travelers, arc ready to build as soon as war conditions 
permit. With Martin plants tooled for and in quantity 
production of Mars flying ships, delivery of commercial 
models will be prompt. 

The Glenn L. Martin Co., Baltimore 3, Md. 

The Glenn L. Martih-Nhhuska Co., Omaha 
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n designing any bearing application you 
should take advantage of this fact: Bunting 
Bronze Bearings, today, surpass any Cast Bronze 
Bearings ever before produced in volume. The 
Bunting Brass & Bronze Company, Toledo 9, Ohio 
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BRONZE BEARINGS ☆ BUSHINGS ☆ PRECISION BRONZ 
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* i Northwest Airlines joined the 

coast -to-coast group of Amer- 

ican air carriers on June 1, 
this year. Through their new 
service, New York and Detroit are linked to Wash- 
ington-Oregon cities with fast, direct service given by 
Pratt and Whitney-powered, Douglas-built transports. 
Thus, Northwest Airlines pioneers a new chapter in 
the air history of the great northwest. And AC is 
pleased that its ceramic aircraft spark plugs, — a kind 
of spark plugs which AC pioneered for World War I, 
— have been chosen to fire Northwest’s engines. The 
Type LS-86, twin of thousands of AC Spark Plugs 
which have been serving the Army Air Forces since 
Pearl Harbor, is the standard plug of the new "North- 
west Passage” by air. 

AC SPARK PLUG DIVISION • GINERAl MOTORS CORPORATION 
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Many other customers have com- ears but is also added assurance 
plimented us on our craftsman- that Vineo will never lower the 

ship but this simple, unadorned high standard of workmanship 

statistical fact that we are 99.2% that personifies Vinco Products 
right is not only pleasant to our and Services. 
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New, better synthetic rubber in 


B. F. Goodrich airplane tires 



Another tire " First" that means 
longer wear; greater safety 


A B. F. GOODRICH develop- 
ment so important that it was 
kept a strict military secret until 
j ust recently, can now be disclosed. 
It's a new kind of synthetic rubber, 
better for tire making than the 
ordinary synthetic rubber which is 
in general use by the tire industry. 

This new rubber is a B. F. Good- 
rich development. Tires made of 
it give longer wear than those made 
of ordinary synthetic. They also 
run cooler under heavy loads, 
which is especially important as 
the trend continues to heavier 

B. F. Goodrich is making this 
new rubber in plants operated for 
the Government. It has been tested 
in all kinds of tires on all kinds of 
vehicles from passenger cars up 
through big bombers. Every tire 
containing it will stand up better 
under heat or constant flexing, will 


wear longer, and will have in- 
creased bruise-resistance. 

This new rubber development is 
one more example of the kind of 
work going on constantly at B. F. 
Goodrich — the kind of improve- 
ment that will bring American avi- 
ation far better products after the 
war than we ever had before. It's 
one more indication that you get 
something extra in value and 
economy whenever you buy a B. F. 
Goodrich product. 

NEW CATALOG NOW READY: It's 
complete, jolly illustrated. Contains 
latest information on all types of B. F. 
Goodrich products for airplanes. For 
your free copy, write today to The 
B. F. Goodrich Company, Aeronau- 
tical Division, Dept. A-9, Akron, 0. 


B.E Goodrich 



. . . showed the way to overcome ice hazards 
in aircraft carburetion 


With the introduction of the Stromberg' Injection prin- 
ciple and the Stromberg Air Scoop it is now possible to 
eliminate the hazards of both internal and external icing 
of the carburetion system. 

In the case of internal icing the Stromberg Injection 
principle permits locating the fuel spray in a warm part of 
the intake system, preferably at the engine supercharger 
entrance where ice will not accumulate. 

The problem of external icing is met by the Stromberg Air 
Scoop principle, which for the first time oilers the selection 

Usltn to “MEN OF VISION" 
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of protected rain-free air and a gradual selection of 

These solutions to a dangerous threat to aircraft safety are 
typical of the problems occupying Strombcrg's research 
engineers in their never ending quest for higher carburetor 
efficiency. Stromberg is constantly exploring new and excit- 

our military aircraft today and for the commercial and 
personal planes of tomorrow. 

Consult Stromberg on your carburetion problems. 

Sundays 7 P.M. B.W.T. CBS. *'" ,oe MARK 


PRODUCTS DIVISION 

Bsndix Aviation Corporation, South Bond 20, Indiana 
AVIATION, itptuW, 1945 



On August 6, 1945, an atomic bomb exploded 
the Japanese city, Hiroshima. 

Its concussion blasted the city, vaporized the 
fibre of Japan’s will to resist, and {13511611 across 
the world a light of such glaring intensity that 
even blind eyes could glimpse the forced road 
that is presented to humanity’s choice and destiny. 

It has been a scant fifty years since Pierre and 
Marie Curie embarked upon their research with 
the avowed intent of discovering “how the atoms 
of the universe are put together”. Their work con- 
tributed radium to the knowledge and use of man- 
kind, but it marked only a way station upon the 
awesome quest which they announced and which 
thousands of scientists have since pursued. 

Under the compelling stimulus of war, tile first 
major application of the release of atomic force 
has been in an instrument that raises by an un- 
imaginable dimension our ability to dole out 
death. We can be devoutly grateful that the sci- 
entific leadership of the Allies, and particularly 
the industrial strength of the United States, 
brought to us, rather than to our enemies, pri- 
ority in the development of this dread weapon. 

But even in its present infant phase, it is clear 
that ownership of the principle of the atomic 
bomb carries a trusteeship of terrifying gravity. 

We hold in trust a power that is capable of 
unraveling the very fabric of our civilization. 

Copyright 1945 by the McGRAW-HTLL PUBLISHING COMPANY 330 W. 42ml St.. New York 18, N. Y 


Equally, it may be susceptible of development as 
a mighty force for human welfare. But we have 
proved the destructive use, while the constructive 
applications are still in the realm of speculation. 

Clearly the trust is of a magnitude that tran- 
scends national jurisdiction. No walls have ever 
been built high enough to fence in the spread of 
scientific knowledge, and even if we were resolved 
to forego the harnessing of atomic power for 
peace, it is hopeless to think that its application 
for war can be held for long as the monopoly of 
one, or a small group of nations. 

At one giant stride our scientific and techno- 
logical development has so far outdistanced our 
social engineering, that we have no choice but to 
turn our full powers of creative imagination to 
control the forces we have unleashed and to bend 
them to man’s use rather than to his destruction. 

Since control is not possible without under- 
standing, I have asked several of my editorial 
colleagues in the McGraw-Hill organization to 
present on the pages which follow a non-technical 
but authoritative account of the known facts and 
implications of atomic power. 




HOW ATOM SPLITTING 


Five years ago the world learned that the atom of 
Uranium 235 had been split, releasing energy at the 
rate of about 11,400,000 kilowatt-hours per pound. 
The whole amount tested was less than the head of 
a pin, but there was no escaping the possibility that 
heaters, engines, turbines, jets and explosives could 
be powered by atomic energy. Then began the race 
to win the war with atoms. 


With what help England could give, America 
outran the best atom-splitting team Germany could 
muster. It was all done in silence. From the summer 
of 1940 until the atomic bomb blasted Hiroshima, 
black secrecy blanketed history’s most amazing sci- 
entific and industrial accomplishment. 

Coldly scientific in form, the War Department’s 
“Smyth Report,” released August 12, 1945, traces 



1 ATOM PARTS 
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Each of the 92 elements has its own atom, yet all atoms are 
made from the same three pieces. Fig. 1 : proton (weight 1, 
electric charge +1), neutron (weight 1, charge 0), electron 
(weight 0, charge —1) . 

Every atom is a tiny “solar system.” Its central “sun” 
has one or more protons, generally neutrons too. The re- 
volving “planets” are electrons, one for each proton in 
nucleus, because plus and minus must balance in the atom. 


The opposite charges attract, but high speed keeps the elec- 
trons out in their circular orbits, just as the centrifugal 
tendency of the revolving earth defies the sun’s gravita- 
tional pull. All the weight of an atom is in the nucleus, so 
add the number of protons and neutrons to get the atom’s 
weight. The atomic number is equal to the number of 
protons. The elements are known by their atomic numbers. 
Thus uranium (92 protons) is element 92. 




With only their outermost orbits touching, it would take 
half a million atoms to span the thickness of a human hair. 
Yet if one could expand an atom until its outer orbits en- 
circled 100 acres, the nucleus would be no bigger than a 
baseball. The atom is mostly empty space, Fig. 4, and nuclei 
are difficult targets ; so much so that a neutron bullet fired 
at a mass of atoms may pass right through without a hit. 


The almost weightless speeding electrons, Fig. 5, supply 
all the energy of chemical reactions (as when coal burns 
or TNT explodes). Evading all ordinary chemical action, 
the immensely greater energy bound up in the nucleus. 
Fig. 6, can be released only by direct hits on the nucleus 
to break the bonds that hold the protons and neutrons in 
a tight bundle. 


RELEASES ENERGY 


the fantastic course of atomic engineering through 
the five years of news blackout. It leaves no doubt 
that only a complete mobilization of America’s tech- 
nical resources could have won this victory in time. 

Other writers in other places will unfold the epic 
story. This presentation leaves no space to reflect 
the glory of the accomplishment or even to record 
its history. The aim is more immediately practical 


— to give the professional and business readers of 
the McGraw-Hill publications a sound and honest, 
though non-technical, understanding of this atom- 
smashing business, so that they will know better 
what to do about it in their personal and business 

Now for step one: learning the shape of atoms and 
bow atom splitting releases energy. 





Radium nucleus. Fig. 7, automatically emits particles and 
energy as it decays to form nuclei of a lighter atom. Most 
common form of uranium, nature’s heaviest atom, is 
Uranium 238, Fig. 8. This form is not directly useful for 
energy release, but is important as the raw material for a 
new synthetic power atom, plutonium. 

An element may have several isotopes — alternate forms 
with the same number of protons but slightly different 


numbers of neutrons. Uranium 238 is the isotope in which 
protons and neutrons total 238 (so atom weight is 238). 
It is 99.3% of the total weight of pure, natural uranium. 
The stuff needed for direct atomic-energy release is 
Uranium 235, only 0.7% of the total weight and very diffi- 
cult to separate from 238. To put it another way, every 
pound of energy-giving U-235 comes mixed with a dead 
load of 140 pounds of relatively inert U-238. 


IQ ENERGY RELEASED 11400,000 kilowolt-hours per pound 

When nucleus of U-235 atom is hit by neutron bullet 
it explodes to form lighter atoms and spare neutrons 
whose combined mass is less than mass of U-235 

of U-235 

EINSTEIN'S LAW. 

One pound of anything « 11,400,000,000 kw.-hr. 

ONE WAY U-235 SPLITS . 

( ) BARIUM 

U-235 NUCLEUS 

neutron/"^ 

O-*— { E=Z- * * O NEUTRON 

BULLET V "SPARE PARTS' 

\ JKRYPTON 

11,400,000 kw-hr. of energy per lb of U-235 

when or 1 converts to | or 

energy j [ mass 

Applying this law to U-235 split. 

Explosion products of one pound of U-235 
weigh 0.9990 lb, so 0.001 lb. of the moss 
is converted into 0.001x11,400,000,000" 
11,400,000 kilowatt-hours of energy. 


Slow neutron bullet splits Uranium 235 nuclear target, gen- produced and directed and how a chain of self-propagating 
erating two lighter atoms (Fig. 10 shows one possibility) atomic explosions may sweep through a block of U-235 like 
and several free neutrons ready to split other U-235 atoms, a forest fire to release heat energy equivalent to 11,400,000 
The following pages show how the original neutron may be kilowatt-hours per pound, continued on next pack 


CREATING and ISOLATING 


Man-Made Plutonium — U-235 Substitute 



We now have two kinds of atoms suit- 
able for energy supply, Uranium 235 
and the new man-made element No.94, 
plutonium. Uranium, No. 92, has the 
heaviest atom of any natural element. 

The Manhattan Project’s plant, on 
the Columbia River at Hanford, Wash- 
ington, is the world’s greatest atom- 
making factory. Devoted entirely to 
the mass production of plutonium 
atoms, it uses U-238 as the raw mate- 
rial and U-235 as the energy source, 
intimately mixed in the same propor- 
tions as in natural uranium metal. 

The production units at Hanford 
are several huge uranium “piles.” Each 
is a very large block of graphite with 
holes in which are placed uranium- 
metal cylinders, sealed in aluminum 
cans to protect the uranium from cor- 
rosion by the cooling water constantly 
pumped through the pile. 

Each pile runs itself, so to speak. 
Not even the conventionally pictured 
bits of radium, beryllium and paraffin 
are needed as a “pilot light” to start 
operation. There are always enough 
stray neutrons, or even cosmic rays, to 
start a chain reaction. 

But once started, the design, size 
and control of the unit must be such 
that the chain reaction will continue at 
an even rate — neither die down nor 
overshoot into an explosion. 


To see this picture in atomic terms, 
consider the fraction of a second in 
which one million U-235 nuclei are 
split, producing two million lighter 
atoms ( say, one million of barium and 
one million of krypton) and between 
one and three million fast-moving 
neutron projectiles. 

Some of these escape in free flight 
right through the relatively vast atom- 
ic “open spaces.” Some are “captured” 
by the many U-238 nuclei, and others 
are captured by the impurities. But, on 
the average, of the one to three mil- 
lion, just one million neutrons must 
succeed in smashing another million 
U-235 atoms in the next fraction of a 
second. Thus, with reproduction rate 
exactly maintained, life goes on in the 
atomic-energy pile. 

The carbon, one of several possible 
“moderators,” serves to slow down the 
neutrons without capturing many. The 
chance of a fast, straight-moving neu- 
tron hitting a tiny nucleus is very 
small, whereas the “slow ball” neutron 
is likely to be sucked in by the nuclear 
attraction if it would otherwise be a 

From the practical angle, maintain- 
ing a chain reaction requires careful 
design and good controls. The pile 
must be slightly larger than actually 
necessary for a chain reaction (that 


means scores of tons of material ) . 
Controls must be sensitive and depend- 
able. They slow the pile down to the 
balancing point by sliding in retard- 
ers, such as strips of cadmium. 

As already noted elsewhere, the en- 
ergy released is about 11,400,000 kilo- 
watt-hours for each pound of U-235 
split. This energy appears first in the 
high speed of the pieces thrown off by 
the atomic split, then is converted to 
sensible heat as collisions slow down 
these projectiles. The energy is finally 
removed from the pile in the form of 
hot air, steam, hot water or other 
heated fluid in commercial quantitv 
and thermal condition. 

Such piles, operated with normal 
uranium, or with uranium enriched in 
U-235, would seem to be the primary 
means by which atomic energy will 
serve (if ever) as a commercial source 
of heat and power. Plutonium would 
be a byproduct, but might under cer- 
tain conditions add to the energy yield 
of the pile without the need to sepa- 
rate it from the uranium. 

The use of normal uranium in the 
Hanford pile sounds extremely attrac- 
tive as a heat source, but has certain 
economic disabilities. Only a small 
part of the U-235 is used up before 
the pile must be shut down to remove 
the plutonium. 


THE HIGH-POWER ATOMS 


Isolating U-235 — a Gigantic Task 



Many of the uranium ores, including 
most samples of pitchblende and car- 
notite, will yield from 1 to 15% me- 
tallic uranium. Chemical separation of 
the metallic “natural” uranium is sun- 
pie. Whatever the source, natural ura- 
nium contains the three isotopes in the 
constant proportions of 99.3% U-238 
ami 0.7' 1 U-235, with traces of U-234. 


Separating the U-235 from U-238, 
an operation essential for explosive 
uses of U-235, and probably important 
for future commercial controlled-chain 
piles, has been most difficult. Chem- 
ical separation was impossible because 
U-235 and U-238 are chemically the 

The only possibility was a separa- 


tion by physical differences, primarily 
a one percent difference in weight. The 
porous barrier and centrifugal meth- 
ods pictured above required vaporiz- 
ing a salt of uranium. All the methods 
shown have been used or tried on the 
Manhattan Project. All require many 
stages to achieve a substantial concen- 
tration of Uranium 235. 


Dollarwise Thoughts oil Atomic Energy 


Costs mean little in war, but peace- 
time uses of U-235 and plutonium 
must pass the dollar test in competi- 
tion with coal, fuel oil, natural gas, 
gasoline and electricity. 

On the basis of energy costs only, 
“all other things being equal,” the 
table on the last page of this section 
shows at what price per pound U-235 
would give the same energy cost as 
conventional energy sources selling at 
the indicated prices. For such com- 
parisons it is convenient to remember 
that one pound of U-235 is equal (en- 
ergy-wise) to about 11,400,000 kilo- 
watt-hours, also to 1500 tons of coal, 
or 200,000 gallons of gasoline. 

Fuel engineers understand the limi- 
tations of such oversimplified compar- 
isons. Others should be warned that 
“all o tlier tilings” are never equal. 


With this thought in mind, reconsider 
the uranium piles operated at Han- 
ford to produce plutonium. These use 
U-235 in the cheapest form, say about 
81400 per lb., assuming purified nor- 
mal uranium at S10 per lb. (140 lb. 
of uranium contains one pound of 
U-235.) 

If this were the whole story, coal 
would have to sell for a dollar a ton 
to break even with U-235 as a water 
heater. However, the pile using nor- 
mal uranium must be immense to hold 
its own in a chain reaction. More im- 
portant, the accumulating fission prod- 
ucts “poison” the reaction after only a 
small part of the U-235 has been used 
up. Then the uranium cylinders must 
be removed for plutonium recovery. 
Finally, it has not yet been found pos- 
sible to operate the normal-uranium 


piles at high enough temperatures fur 
practical power production. 

If we go to the other extreme and 
build a small pile, using concentrated 
U-235, we shall run into excessive ma- 
terial costs, perhaps several times the 
852,000 per lb. set down in the tabic 
as the equivalent of 20-cent gasoline. 

Something between the two extremes 
is likely to prove the most economical 
— perhaps a pile operating on a U-235 
concentration between 1 and 10% . 

The engineer of the “atomic-power 
age” must know the price of Uranium 
235 in various concentrations and the 
characteristics of piles suited to them. 
No such information is yet available. 
He must also watch the danger from 
radio-activity; the requirements for 
radiation shields; explosion hazards, 
etc. CONTINUED ON NEXT PACE 


WHAT TO EXPECT 


CLAIMS LIKE THESE ARE NOT JUSTIFIED 

1. Pretty soon no more coal will be mined except as a 
raw material for chemical manufacture. 

2. In a few years a tiny bit of uranium, built in at tlie 
factory, will drive your car for life through an engine no 
bigger than your fist. 

3. All the big central stations will soon be running on 
atomic power. 

4. Cheap atomic energy will enormously reduce the 
price of power. 


Before discussion of possible and 
probable future applications of atomic 
energy to the arts of peace, the atomic 
bombs should have consideration. We 
may assume that these bombs con- 
tained from two to 200 lb. of either 
U-235 or plutonium, or both. No more 
precise information is available. 

Details of the bomb design have 
been completely suppressed, but the 
following basic considerations are 
stated or implied in the Smyth Report : 

The explosive in a bomb must be 
highly concentrated U-235 or pluto- 
nium. Since slow neutrons could not 
produce a satisfactory explosion, the 
neutron retarder or moderator, is min- 
imized. This, in turn, requires a U-235 
mass so large that the escape of neu- 
trons without hitting nuclei will not be 
excessive. For every 1000 atoms hit, 
the neutrons produced must split more 
than 1000 new atoms, so that the re- 
action will proceed rapidly in an ex- 
panding chain, as sketched below. 

There can be little leeway in the 
size of the explosive charge. For a 
given shape there is a certain “criti- 
cal” weight of material. If this is ex- 
ceeded the bomb explodes instantly. If 
the weight of charge is less than the 
critical, it cannot be made to explode. 

Therefore, the critical mass must be 
created at the moment of explosion. 

The Smyth Report suggests that this 
can be accomplished by breaking down 
the charge into two or more well-sep- 
arated parts, each having less than the 


critical mass. At the appointed mo- 
ment these could be brought together 
within the bomb to create a super- 
critical mass, which would then ex- 
plode automatically. 

Peacetime Applications 

Except possibly for superblasting 
operations, uncontrolled explosive re- 
actions cannot be permitted in the 
peacetime use of atomic energy. This 
means that the quantity of U-235 as- 
sembled in any one spot must always 
be kept well be’ >w the critical weight 
to avoid spontaneous explosion. 

Depending on the particular appli- 
cation, the most desirable concentra- 
tion of U-235 may range anywhere 
from the 0.7% in normal uranium up 
to 100%, with the probability that 


many industrial applications will find 
the greatest economy in concentrations 
between 1% and 15%. 

This matter of the degree of con- 
centration of U-235 has received little 
public attention, yet nothing could be 
of greater practical importance. To 
make this point clear, consider the two 
extremes, 0.7% of U-235 and 100% of 
U-235, respectively. 

The Hanford pile, using normal ura- 
nium (0.7% U-235) with carbon mod- 
erator, must be very large to work at 
all. It is inefficient in the sense that it 
must be shut down after a small part 
of the U-235 has been consumed. It 
cannot operate at high temperatures. 

Its great advantage as a heat pro- 
ducer is the fact that its U-235 is 
bought at the lowest possible price. If 



FROM ATOMIC ENERGY 


. . . BUT REMEMBER THESE FACTS 

1. The large-scale, controlled release of heat energy 
from U-235 has been fully demonstrated. 

2. Beyond question, this energy could be applied di- 
rectly for heating water and air, and making steam. 

3. Such heat, in turn, could be applied directly, or con- 
verted into mechanical power or electricity by conven- 
tional steam turbines and gas turbines. 

4. If and when U-235 in concentrations up to 10% costs 
less than §25,000 per lb., it may find applications, but will 
compete, at first, with premium fuels rather than coal. 


shown for the gas turbine would, of 
course, have to operate at tempera- 
tures up to 1200 F. There seems to be 
no basic reason why the pile itself 
could not be built inside the com- 
pressed-air receiver, discharging its 
heat directly to the compressed air. 

With rather high concentration of 
U-235, this arrangement might be suit- 
able for large airplane drive if exces- 
sive weight of radiation shields could 
be avoided. 

Also, presumably, rockets and planes 
of the “buzzbomb” type could be pow- 
ered by atomic heat delivered to the 
air of the jet steadily, not in puffs. 

The sketches stress direct applica- 


purified normal uranium sells for, say, 
S10.00 per lb., the price of 140 lb. (con- 
taining one lb. of U-235) will be only 
$1400. This would be a very favorable 
price if the pile could operate efficient- 
ly with the 0.7% U-235. 

Concentrating the U-235 to 100% 
would permit a much more compact 
and convenient pile — perhaps little 
more than small pieces of U-235, en- 
cased in aluminum to ward off corro- 
sion, and immersed in a tank of water ; 
this should convert the water into 
steam at a regulated rate. 

In large part, the control would be 
inherent. The water as a moderator 
would keep the chain going, but if the 
reaction got too violent, the result- 
ing higher superheating of the steam 
would decrease the moderator effect 
and thereby hold the reaction in check. 
Yet even if all this comes true the cost 
of concentrated U-235 in the near fu- 
ture will be many times$10,000perlb. 

Running up the concentration only a 
few percent above that in normal ura- 
nium may prove to be the way to get 
reasonable pile size and good effi- 
ciency without incurring exorbitant 
concentration costs. 

When atomic energy is applied, the 
starting point is heat, picked up by 
water, air or a special heat-transfer 
fluid. Intermediate heat transfer fluids 
may be essential in certain applica- 
tions (space heating and service water, 
for example) where people must be 
protected from injury by radioactivity. 

The intermediate heat-transfer fluid 



HOW ATOMIC ENERGY COULD BE APPLIED 


Direct or indirect (os here) delivery of atomic pile's heat to air heater ot 
temperature above IOOOF could operate gas turbine 


3 HEATING AIR 

cold ^ 


4 ATOMIC POWERED GAS TURBINE 



THESE THINGS 
MIGHT RESTRICT USE 
OF ATOMIC ENERGY 

1. Ineffectiveness of large 
piles using normal U-235 con- 

2. High cost of concentrated 
U-235 for smaller, more effec- 
tive piles 

3. Danger from radioactivity 

4. Weight and cost of shield- 
ing against radiation 

5. Explosion hazard 

6. Possible short supply of 

7. Governmental restrictions 
on atomic-energy materials 


tions of hot air, steam and hot water 
to process and space heating. This em- 
phasis is justified by the often over- 
looked fact that such applications of 
heat have many times the total energy 
value of all the electricity generated in 
the United States for all purposes. 

There has been much popular spec- 
ulation regarding the type of engines 
required for atomic-power generation. 
The answer is simple. Present engines, 
steam turbines and gas turbines can 
be used with little or no change. This, 
of course, does not rule out the pos- 
sible discovery of specialized engines 
for atomic power, or even direct pro- 
duction of electricity from atomic 
energy. 

In the long run the implications of 
atomic power are staggering for both 
war and peace. However, popular writ- 
ers on the subject have undoubtedly 
created unreasonable hopes in the 
minds of readers — for example, the 
expectation that in two or three years 
the Detroit builders will market cars 
with built-in “lifetime” slugs of U-235 
and “fist-sized” engines. 

Yet it seems fairly safe to predict 
that atomic energy will find some com- 
mercial applications within the next 
five or ten years, first, probably, as a 
premium fuel like aviation gasoline, 
worth a fancy price for specialized ap- 
plications where low weight or some 
other characteristic is important. 

As the cost of concentrating U-235 
is reduced and application efficiencies 
improved, atomic energy may compete 
with cheaper fuels, perhaps ultimately 
with coal. 


Important non-power applications of 
atomic energy may well include the 
ultra-high-temperature processing and 
fabricating of materials— also, modem 
“alchemy”: building and rebuilding 
atoms to create new elements and to 
produce old elements at lower costs. 

Radioactivity obtained directly or 
indirectly from artificial atom-splitting 
should find many important medical 
and industrial applications. 

Turning hack to ordinary power ap- 
plications, we must avoid the tempta- 
tion to overstress the economic impor- 
tance of lower-cost power fuel. Fuel 
cost is only about 17% of the gross 
receipts of the electric utilities. Here’s 
another way to put it: If, after allow- 
ing for transmission losses, one kilo- 
watt-hour delivered to the consumer 
from modern plants represents a coal 
consumption of 1.5 lb., and if the coal 
costs S5.00 per ton cancellation of the 
coal bill could not save more than % 
of a cent per killowatt-hour. And 


atomic fuel will certainly not be free. 

Performance of the atomic bomb is 
a monument to the scientists who un- 
locked the secrets of the atom and sug- 
gested the basic technique of making 
plutonium and concentrating U-235. 

From there on, the job was at least 
50% engineering. The various big 
plants of the Manhattan Project are 
vast assemblages of pipes, tanks, boil- 
ers,, valves, instruments and controls, 
installed and operated by engineers, 
largely designed by engineers. From 
now on, the speed with which atomic 
power becomes practical will depend 
on the effectiveness of the engineer- 
scientist team. 

It is possible, of course, that na- 
tional controls may completely upset 
the entire technical and economic pat- 
tern of this discussion. For reasons of 
national security the government may 
decide to control or restrict atomic- 
power materials, plants and opera- 
tions in ways not yet determined. 


U-235 COULD COMPETE AT THESE PRICES 

»ther things being equal 

Comparable prices for 
Uranium 23 5, dollars per 
Common fuel Assumed prices pound (nearest thousand) 


COAL 

(13,000 B.t.u.) 

$6 per ton 
$ 1 2 per ton 
$15 per ton 

$9,000 

$18,000 

$23,000 

FUEL OIL 
(150,000 B.t.u. gal.) 

2f per gal. 
4 1 per gal. 
8? per gal. 

$5,000 

$10,000 

$20,000 

CITY GAS 
(500 B.t.u.) 

50« per 1 000 cu. ft. 
$ 1 per 1 000 cu. ft. 

$39,000 

$78,000 

NATURAL GAS 
(1000 B.t.u.) 

25< per 1 000 cu. ft. 
50< per 1000 cu. ft. 
$1 per 1 000 cu. ft. 

$10,000 

$20,000 

$40,000 

GASOLINE 
(150,000 B.t.u. gal.) 

I0< per gal. 
20 1 per gal. 
30t per gal. 

$26,000 

$52,000 

$78,000 


BUT 

Note that “ other things ” are never equal. U-235 in normal uranium 
form is by far the cheapest, but involves use of excessively large and 
inefficient “piles.” The unit cost of the U-235 in enriched mixtures 
increases with the degree of enrichment. Over-all cost comparisons 
can be made only for a specified concentration of U-235 and for ap- 
paratus suitable for that particular concentration. Possible explosion 
danger and need to protect personnel against radiation are other 
important considerations. 



Split Elements— And Human Elements 


T he war is ended and the manner of its ending 
gives us cause for sober thought. The use of old- 
concept force has been terminated by the applica- 
tion of a far greater force. The circumstances were such 
that this terminating force was in benevolent hands. The 
holocaust of Hiroshima could have occurred at New 
York, Washington, or Chicago. We won the war 
decisively because we won a scientific race in which 
each major nation had been engaged for many decades. 
We won the race because we marshalled our resources 
in time, under able generalship, and an element of Provi- 
dence. And we won it because we did not make the 
mistake of impairing scientific development by racial 
or religious prejudice. 

The all-star cast of research workers who brought 
about the harnessing of atomic energy is as cosmopolitan 
as America itself. Citizens of France, Germany, and 
Italy, members of various religious faiths, contributed to 
the American accomplishment. There could be no more 
dramatic proof that no individual nation is possessed of 
superior brain power, not even our own. The eternal 
struggle of all mankind to harness nature so transcends 
our military exploits that only by mutual accord among 
nations can we now save the world from destruction. 

It is still too early to evaluate the destructive or con- 
structive value of this discovery as revolutionary as 
that of fire. It took centuries for us to rise to its initial 
application and control and it will take years of well 
organized research to bring to full fruition the new 
atomic age. In the meantime we must strive to maintain 
our sense of values. 

W e must rememuer that it required airplanes to 
carry atomic bombs to their targets. Those air- 
planes required fuel, oil, men, and bases from which to 
operate. The bases were established by a combination 
of air, sea, and land power, including a substantial 
quantity of human blood. They were maintained and 
manned by the use of the merchant marine. They were 
supplied by perspiration and ability in the home-front 
industries. And so the basic elements of air power 
remain much the same. Time will bring changes in the 
proportions of the fundamental ingredients, but we 
must not make assumptions about the new proportions 
until all the facts are in hand. 

We must not let the sudden ending of hostilities 
deter us from the resolution to maintain our dominant 
air power in all of its phases. Immediate steps must he 


taken to prevent the disintegration of the industrial 
organization and collective talent which has made vic- 
tory possible — until a long term air policy is developed. 

Most serious immediate problem confronting our 
aircraft manufacturers is the danger involved in sudden 
termination of their Army and Navy contracts. The 
disorderly deflation of the industry would cause irrepar- 
able damage to the industry. It is most urgent that 
sufficient time be given the contractors to adjust their 
operations to postwar levels. 


A A time like this it seems hardly necessary to 
re-emphasize the importance of continuous re- 
search. We must strongly resist any inclination to rest 
on our laurels, or to interrupt even for a moment the 
important research and development work that is now 
going on. We have said this many times before. In 
April 1943 we intimated that new sources of energy 
soon would be unleashed. In October 1944 we pointed 
out that the atomic bomb would be a symbol of even 
deadlier things to come. It is folly to rely on secrecy for 
our security. The world will be safe from destruction 
only while we are ahead of the scientific parade. 

Our civilization now finds itself at the crossroads. 
We may move on toward self-destruction or toward a 
better life for everyone. Assuring that we are big 
enough to control the forces we have discovered, we 
must brace ourselves for many changes in our economic 
and our social lives. We must be willing to accept new 
relationships between government and industry, be- 
tween management and labor. We must provide better 
balance between production and distribution. These 
and many other changes were inevitable before atomic 
energy appeared upon the horizon. They will be accen- 
tuated as the new scientific development begins to 
unfold. 

The preceding pages contain a realistic evaluation of 
the significance of atomic power. On the pages imme- 
diately following are glimpses of its possible applications 
in the aviation field. Additional material on this subject 
will be published as rapidly as it becomes available. 
These facts will give us the necessary background upon 
which to base our important decisions in the period of 
major adjustment that lies ahead. 




2 

EDITOR 


AVIATION. Septurotwr. 



The Atomic Frame of Reference 
-Or Else 


By HERB POWELL, tociot. editor, "Aviation- 


N o less than it awed the man- 
in-the-street, the disintegration 
of Hiroshima under the blind- 
ing blast of an atomic bomb likewise 
awed the man-in-the-aviation-industry. 
This, despite the fact that he has com- 
monly taken in stride a full wealth of 
wonders in his own field. However, 
a month has now elapsed in which to 
rebuild mental fences, and today, at 
least, some of the pertinent factors are 
shaping up into a new, if still only 
makeshift, perspective. 

Above all, Hiroshima musfbe taken 
as an ultimatum — first, to quicklv fit 


our thinking to encompass the new 
military and politico-international con- 
cepts entailed by this airborne weapon; 
second, to keep these concepts lined up 
with all obtainable facts by vastly 
broadening our researches. Merely 
persisting in our investigations is 
hardly enough, for the pace of past in- 
dustrial research is already an outworn 
criterion. 

How shall we guide our thinking? 
On this score, suppose that we attempt 
a three-way differentiation of the bald 
facts, impending realities, and theories 
for the future, mirroring the consen- 


sus of authorities at this transitional 
stage of the fission development. 

I. The Bald Facts 

What the atom bomb can do is 
clearly evidenced by the accompanying 
photos of Hiroshima, and meanwhile 
the details of its power in contrast with 
older forms of explosives have been 
printed at length. Moreover, it has 
been noted that the bomb which later 
hit Nagasaki was even more powerful 
than the first, also easier made. 

There is no doubt, either, that this 
force can be maintained by a possessor 
nation; for in spite of it being “A 
$2,000,000,000 gamble that was won,” 
such costs are cheap in terms of war, 
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and the manpower and materials are 
available. Besides, such costs and man- 
power would tend to decrease. With the 
force and its maintenance being demon- 
strated. the cynical philosophy is ex-- 
pressed that “Man may be out-think- 
ing, out-smarting, and out-inventing 
himself.” But man may have always 
been doing that, atom bombs or not. 

Then the dark philosophy goes that 
“The extermination of mankind is now 
no mere figure of speech.” But unless 
the whole world is blown up, the eski- 
mos will likely go on as before. And 
even if we say “civilization" instead of 
“mankind,” then the “civilization” 
winning the atom war might well carry 
on in some manner. Let’s simply say 
that man’s death-dealing and military 
powers have been dangerously expe- 
dited, calling that our bald fact. 

Some gage of this power is already 
available in the following facts : These 
bombs definitely cut short Japan’s stag- 
gering and brought her quickly to her 
knees; given the bomb earlier, D-Day 
in Normandy certainly could have been 
a greatly minimized operation, if it 
were not made unnecessary altogether ; 
in the present status, the possessor na- 
tion could obliterate all enemy major 
cities and war-production sites, thus 
decidedly shortening a war; also, ma- 
jor wars are surely less likely between 
non-possessor and possessor nations, 
and, again, offense remains the best 
defense in this period where defense 
has not caught up, noting that even 
such weapons as the V-l and V-2 were 
not balanced by defense. 

But what if mankind bans this terri- 
ble weapon? To that we may say, 
"Don’t you believe it.” True, some 
morally inclined nation might not 

HIROSHIMA BEFORE . . . 


Explosive transmutation of the atom — abruptly giving us the super- 
power to devastate whole cities in single fell blows — must be fol- 
lowed in all haste with immediate transmutation of our thinking. 
Initial facts demand drastic revision in old military means and 
methods. And in the impending future loom further revolutionary 
realities — which quickly and practically must be integrated into our 
revised concepts if we are to avert fatal missteps. 


. . . AND AFTER 


want to use it, but the fact that it 
could shorten a war and save many 
lives of its nationals would knock such 
a "ban” into a cocked hat. The case of 
gas warfare doesn't offer a comparison, 
since gas has never really been under 
a true ban, and warring nations have 
merely found gas impractical. Then, 
too, such devices as the flame thrower 
are as reprehensible. 

Aviation had already contracted the 
world to make the precepts of isola- 
tionism untenable; this new air-carried 
bomb calls for the quick funeral of that 
isolationism. Only three months ago, 
Gen. Gantelin contended 
that the Maginot Line 
played a role in detouring 
the 1940 Germans to the 
north and to the south. 

But the atom bomb has 
abruptly wound up that 
idea and gone on to 
necessitate new concepts 
of buffer states, of boun- 
daries both natural and 


man-made, even of treaties and alli- 
ances. Geopolitics was actually a last 
gasp of the old ideas. It taught not of 
nations but of land masses. Yet today, 
even vast land masses fade in strategic 
value before modern air power which 
can toss atom bombs anywhere on the 
globe. 

The viewpoint of the public is like- 
wise a pertinent factor in the atom 
concept of air power. Had New York- 
ers, Washingtonians, Bostonians, and 
Philadelphians really known the all-out 
devastating power of the atom bomb 
( Continued on page 244) 
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Lifting of the security veil permits this 
revealing discussion of radar. ... An 
authoritative consideration of the op- 
erating principles of this great military 
aid and how it can increase aeronautical 
utility, comfort, and safety. 


War-Developed Radar 
Promises Swift Peacetime Progress 


By H. C. LAWRENCE. Radio Carp, of America 


\/\/ siblc to reveal some of the 

" * long-suppressed technical de- 
tails and to estimate the potential peace- 
time aeronautical uses of radar. 

Radar was an important factor in 
winning the war; it will be an equally 
important factor in the safety of civil- 
ian aviation, and in the speed with 
which air traffic can be handled at 
crowded airports which will result 
from increased civilian flying. 

The name "radar” is derived from 
the words Radio Detecting and Rang- 
ing. It is a whole family of equipment 
types rather than one specific piece of 
equipment This family of equipment 
includes all radio echo devices. 

In operation, a radar system sends 
out short pulses of radio energy in 
the direction to be explored, as shown 
in Fig. 1. If these pulses of radio 
energy encounter a reflecting object, 
such as an airplane, some of the en- 
ergy is reflected back toward the trans- 
mitting location, where a receiver 
picks up the reflected energy. The 
time required for the pulses of radio 
energy to travel from the transmitter 
to the reflecting object and back again 
to the transmitting location is then 
measured. With the speed of radio 
waves known, it is possible to convert 
the time of travel into the distance of 
the reflecting object. Modern radar 
equipment is calibrated directly in 
terms of distance. The direction of 
the reflecting object is determined from 


the direction in which the energy is 
sent out and received. 

A block diagram of a representative 
radar system is shown in Fig. 2. A 
transmitter generates pulses of radio 
frequency energy. The transmitter 
frequency is normally several hundred 
megacycles, often several thousand. 
The pulses of radio-frequency energy 
are of the order of one microsecond 
(one one-millionth of a second) in 
duration, are usually repeated at a 
rate of several hundred per second. 

A sensitive radio receiver receives 
the reflected energy. Separate trans- 
mitting and receiving antennas, as 
shown in Fig. 2, are often used, al- 
though a common antenna is used in 
many installations to save space and 
weight. A common transmitting-re- 
ceiving antenna requires the addition 
of a duplexer unit as shown in Fig. 3. 
The duplexer prevents transmitted 
energy from damaging the receiver, 
and keeps the received energy from 
reaching the transmitter. The antenna 
system is normally constructed so as to 
concentrate the radio energy into a 
narrow beam. 

The receiver is connected to a dis- 
tance indicator which measures the 
time required for pulses to travel to 
the reflecting object and return. Since 
the time required for radio energy to 
travel 10 mi. and return is approxi- 
mately 100 microseconds, the distance 
can be made to appear on a conven- 
tional meter dial in some very- simple 


types of radar systems. Most fre- 
quently, however, the distance (and 
even direction) appears on the screen 
of a cathode-ray tube, which is a 
more versatile indicator than a simple 
meter. Several reflecting objects and 
their directions can be indicated si- 
multaneously. 

A cathode-ray tube is a special type 
of vacuum tube incorporating an elec- 
tron gun which directs a fine stream 
of electrons toward a luminescent 
screen coated on the inside of the en- 
larged end of the tube. This screen 
produces a bright glow where hit by 
the electron beam. Voltages can be 
applied to the two pairs of deflection 
plates to direct the electron beam to 
any point on the screen. 

The simplest type cathode-ray tube 
indication is shown in Fig. S. This 
pattern appears as a green or white 
line on a dark background. The 
cathode-ray tube beam is moved rap 
idly across the screen from left to 
right, moving so fast that it appears 
as a line of light on the screen. A 
new line is started each time a pulse 
is transmitted. A ''pip" appears at 
the left-hand end of the horizontal line, 
indicating the transmission of a pulse. 
Reflected pulses picked up by the radar 
receiver causes other pips to appear at 
distances from the left-hand end of the 
trace which correspond to the respec- 
tive distances of the reflecting objects. 

Each pip represents a reflecting ob- 
ject. To the eye they appear to be 
continuously present because of the 
great number of pulses transmitted each 
second and the persistence of vision. 
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The distance of the reflecting objects 
is read on a scale below the trace. 
Direction of the .reflecting objects in 
this type of indication is determined 
from the direction in which the beam 
antenna system is pointing. 

A map of an area showing the dis- 
tance and direction of all reflecting 
objects, such as airplanes, hills, land, 
etc. can be presented by a Plan Posi- 
tion Indicator, or PPI. This type of 
indication is formed on the screen of 
a large cathode-ray tube, the beam of 
which starts at the center of the screen 
and moves rapidly outwards towards 
the edge. A new line is started each 
time a pulse is transmitted (Fig. 6). 
The direction of travel of the beam 
from the center of the tube coincides 
with the direction in which the an- 
tenna is pointed at that time. The in- 
tensity of the cathode-ray tube beam is 
so adjusted that only a faint line ap- 
pears on the screen of the tube. A 
signal returned from a reflecting ob- 
ject them causes the line to become 
bright at a point corresponding to the 
distance of the reflecting object. The 
radar beam antenna system and the line 
on the tube are then rotated in syn- 
chronism to explore all directions of 
the compass to produce a pattern which 
is easy to interpret. Large reflecting 
objects, such as cities and masses of 
land, produce large indications show- 
ing their actual shape. 

During the war radar equipment has 
been used to detect enemy aircraft and 
measure its distance, direction, speed, 
and altitude, both from ground sta- 
tions or other aircraft, to warn air- 
planes of the approach of other air- 
craft or an obstruction, as absolute 
altimeters, and to control guns, search- 
lights, fighter planes, and bombers. 
Some of the war applications, and even 
war equipment, can be adapted im- 
mediately for civil aviation. Other mil- 
itary applications will never be used 
by civilian aviation, however, because 
the military application has no civil 
counterpart (gun directing, for exam- 
ple) or because size, weight, and 



operating personnel required make the 
application uneconomical; also, many 
military radar applications are based 
on the principle that an enemy is not 
going to help you locate him. 

Civil aviation, on the other hand, 
can be made cooperative, by the instal- 
lation of simple types of radio equip- 
ment and the application of flying reg- 
ulations, making it unnecessary to pro- 
vide the large amount of aviation radar 
equipment needed for military pur- 






poses. Seen coming are peacetime avi- 
ation applications of radar with no 
present military counterpart. 

Army and Navy radio altimeters un- 
doubtedly will be used in their present 
form by many commercial air lines. 
In the more distant future, radio alti- 
meters may become standard equip- 
ment, even in private planes. Radar 
altimeters show the actual height above 
ground, rather than the height above 
sea level or some other predetermined 
level as do barometric altimeters. 
When flying at high altitudes the pilot 
or navigator need not make air tem- 
perature or barometric corrections of 
the radio altimeter readings. A radio 
altimeter and barometric altimeter can 
be used together to obtain corrected 
barometric readings for weather pur- 
poses over long ocean routes. 

Two types of radio altimeters are 
now in general use, one of which is 
shown in Fig. 7. Known in the Army 
as the SCR-718-C, it weighs approxi- 
mately 34 lb. installed. The left-hand ' 
unit contains a small radar transmit- 
ter, receiver, and the necessary power 
supply equipment. The right-hand 
unit is a cathode-ray tube indicatoi 
and control unit. This indicator has 
two scales: one for 0 to 5,000 ft., 
the other for 0 to 50,000 ft. The de- 
sired scale is selected by a switch next 
to the indicator tube. 

Operation of the equipment is illus- 
trated in Fig. 8. Radio pulses from the 
transmitting antenna travel to the 
ground and are reflected back to the re- 
ceiving antenna. The time of travel 
is measured and converted to distance 
by the indicator. 

Altitude indication is a modification 
of the pattern shown in Fig. 5. The 
line on the cathode-ray tube is made 
circular instead of straight, to obtain 
greater scale length on a small screen, 
and the indicating pips appear around 
the circle. The pip at the zero posi- 
tion is a reference and will remain at 
the zero position when the equipment 
is operating properly. The pip shown 
at 3,500 ft. is the pulse reflected back 
from the ground and indicates the 
height of the aircraft. 

An experienced operator can judge 
the nature of the terrain below the 
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airplane by the nature of the indicating 
pip, for flat ground, water, cities, and 
mountainous terrain all give character- 
istic indications. The cathode-ray tube 
has the advantage that an operator can 
instantly recognize improperly operat- 
ing equipment. 

The second type of radar altimeter. 
Army-Navy AN/APN-1, is shown in 
Fig. 9. This equipment weighs ap- 
proximately 35 pounds installed. The 

ceiver, power supply and measuring 
circuits. The small unit on the right 
in the illustration includes the indi- 
cating meter and control switches. The 
other two small units arc altitude selec- 

The large unit is located at a remote 
point, and the three small units are 
mounted on the instrument panel as 
shown in Fig. 10. This altimeter is 
available in single- and double-range 
models, with altitude ranges of 0 to 
400 and 400 to 4,000 ft. 

This type presents its indication on 
a meter which is easily read in bright 
light, but the inertia of the meter move- 
ment eliminates most of the possibility 
of judging the nature of the terrain 
below, as can be done with the iner- 
tialess cathode-ray tube indication. 

An altitude limit switch allows au- 
tomatic altitude control of a plane. The 
switch is merely set to the desired 
altitude. The indicator lights are in- 
cluded to inform a pilot of his altitude 
with respect to the desired altitude. 

This altimeter operates on a slightly 
different principle from the first unit 
described. The transmitter sends out 
a continuous radio-frequency signal 
whose frequency is continuously shifted 
up and down over a narrow frequency 


oand at a low audio frequency rate 
(frequency-modulated). Some of the 
radio energy travels directly to the 
receiving antenna and some of it 
"ravels to the ground whence it is 
reflected back to the receiving antenna. 

The energy that travels to the 
ground and bgck is delayed in time 
with respect to the energy going di- 
rectly to the receiving antenna. Since 
the frequency of the transmitted sig- 
nal is continually changing with time, 
there will be a frequency difference 
between the reflected and directly re- 
ceived signals, the difference being 
proportional to the altitude. Fre- 
quency-meter type circuits measure this 
difference and cause the meter to in- 



dicate the plane’s exact altitude. 

Pulse and frequency-modulation al- 
timeters are both used by the Army 
and Navy, and both types will prob- 
ably be used in civil aviation. Both 
were designed by RCA and each has 
certain features making them suitable 
for certain applications. The fnt alti- 
meter in its present form will measure 
altitudes up to 4,000 ft. It is particu- 
larly useful at altitudes below a few 
hundred feet, as are encountered in 
instrument landing. The present pulse 
type altimeters will not read accurately 
at very low altitudes, but they can be 
used at the high altitudes encountered 
in stratosphere airline operations. 

Although present pulse altimeter 
models display their altitude readings 
on a cathode-ray tube, it is probable 
that meter or dial indicators will be- 
come available for use when the ad- 
vantages of cathode-ray tube indicating 
are not desired. 

Navigation Aid Seen 

Several radar navigation systems 
have been developed for wartime use. 
Some of them, particularly the high 
precision bombing systems, are heavy 
and complicated, and require highly 
trained operators. They probably will 
not find general civilian applications, 
except possibly in aerial map making. 
Furthermore, most of the high pre- 
cision systems are relatively short- 
range devices that can be easily re- 
placed by much simpler vhf two-course 
or omnidirectional radio ranges since 
it is no longer necessary to fly over 
enemy territory. The ranges are sim- 
ple to use, and the equipment in the 
airplane is much lighter weight than 
radar equipment used for the same 
purposes. 

A long range navigation system, 
Loran (derived from the words Long 
Range Navigation) is useful on ocean 
routes, and long routes over unin- 
habited territory where it is impracti- 
cal to establish radio range systems. 
It is already well established on the 
worldwide air transport routes of both 
Army and Navy. The equipment is 
not unduly large nor heavy for long 
distance commercial airline routes, and 
can be easily operated by a navigator. 
Loran equipment will undoubtedly be 
used on such commercial airline 
routes, although details of equipment 
and operation are still being withheld 
for security reasons. 

Blind Landing Systems 

Some present ground and airborne 
radar systems can be applied to blind 
landing, but here again there are sim- 
pler non-radar systems that place the 
heaviest equipment and maintenance 
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burden on the ground instead of in the 
plane. Versions of the present blind 
landing systems providing runway 
localizer and glide path beams will 
continue in use for some time. A radio 
altimeter may be used as an altitude 
check during the landing process. 

Collision Prevention 

Collision prevention is one of the 
most often suggested civil radar ap- 
plications. To be useful as a col- 
lision prevention device, a radar sys- 
tem must not only detect the presence 
of an airplane and determine its dis- 
tance, but it must also determine the 
altitude of the detected airplane with 
respect to the airplane carrying the 
detector, and determine the direction 
in which the detected airplane is travel- 
ing. Furthermore, the equipment 
should automatically warn the pilot 
of impending danger and not require 
continuous attention of an operator in 
the airplane. All of these requirements 
must be met by a system requiring only 
lightweight airborne equipment. 

Some of these requirements can be 
met by airborne radar equipment sim- 
ilar to that now in use ; others cannot. 
A PPI installed in an airplane will 
show the distance and direction of other 
airplanes, but not their altitudes. A 
small auxiliary radio transmitter con- 
nected to an altitude measuring instru- 
ment installed in all airplanes could 
furnish the altitude information. (Such 
a device for automatically broadcast- 
ing altitude readings was considered by 
the CAA several years ago.) The com- 
bination of the two devices could fur- 
nish all of the information needed, but 
the full attention of an operator in the 
airplane would be required. 

A modification of the altimeter 
shown in Fig. 9 conceivably could be 


connected to a directional antenna sys- 
tem arranged to search the area in 
front of the airplane and give audible 
warning of the presence of an air- 
plane within this area. Unfortunately, 
however, the area searched can not be 
shaped to include all danger areas and 
yet not include large safe areas, and 
the speed and direction of travel of 
another airplane would not be given 
to the pilot. Inclusion of large safe 
areas and the absence of the speed and 
direction information necessary to 
avoiding a threatened collision make 
this approach seem unsatisfactory. 

The difficulties of obtaining a light 
weight, completely airborne unit pro- 
viding a dependable, easily read danger 
indication to a busy pilot are at present 
so great that many engineers have 
concluded that collision prevention can 
best be handled from the ground. 
Weight, size, cost and the necessity of 
a special operator are not as great 
problems in a ground installation as in 
an airborne installation. A ground 
collision prevention control system 
could be similar to a radar airport 
traffic control system, the ground con- 
trol operator directing the aircraft in 
the vicinity by the normal radio-tele- 
phone communication system. 

Airport Traffic Control 

Radar will greatly increase the -ca- 
pacity of large airports by simplifying 
and speeding up traffic control. A PPI 
may be installed in the control tower 
and the radar system adjusted to show 
positions of all planes within the con- 
trolled area. A transparent map show- 
ing runways and nearby landmarks 
placed over the cathode-ray tube indi- 
cation would facilitate directing incom- 
ing planes. Fixed objects, such as 
hills and water towers, giving indica- 


tions on the PPI, can be marked on 

The pilot of an airplane approaching 
a radar-controlled airport can push an 
identification button on his instrument 
panel and cause a coded signal to ap- 
pear near the indication that represents 
his plane on the control tower indicator. 
The identification equipment carried 
by the aircraft may be a simplified 
version of present military equipment 
and should not weigh over 20 lb. Each 
airline or type of service can have its 
own code. The airport control opera- 
tor can then call the approaching 
plane when he is ready for it and get 
the plane’s altitude and give any spe- 
cial landing information needed. Aux- 
iliary radar equipment can determine 
each plane’s altitude directly from the 
control tower if the additional service 
rendered can be shown to be worth 
more than the added complexity. 

Speed of Adoption 

The speed with which radar is ap- 
plied to civil aviation will depend on 
the availability of equipment, which in 
turn will depend upon the speed with 
which reconversion can be achieved. 
Radio altimeters and Loran equipment 
are already being used by many airline 
operators on their Army and Navy 
contract routes. These two types of 
radar will be the first to become avail- 
able for use on commercial planes. A 
few of the larger private planes will 
install radio altimeters soon after it is 
done by the commercial planes, but 
weight and cost of the equipment will 
be difficult to justify in small and me- 
dium size private planes. Airport traffic 
control equipment will probably be the 
next civil radar application, for the 
CAA is already conducting experi- 
mental work with this use in mind. 
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Flying Avengers turned suppliers. Air Delivery 
worked from both flat-tops and strips to 'chute 
emergency ammo, water, rations, and equip- 
ment to up-front infantrymen on Okinawa. In 
fact, at hundreds of key Pacific points, para- 
provisioning bolstered the battle — and bolstered 

the morale, too, with smokes and the like 

A combat correspondent's revealing story of 
how — 

PARAPACKS KEPT 'EM 
PUNCHING 





By TECHNICAL SERGEANT DAVID STICK. 



A marine patrol, up beyond the 
front lines near Shuri Castle 
on Okinawa, was dangerously 
low on rifle ammunition, and with 
water and rations long since exhausted, 
the men were getting hungrier and 
thirstier with each passing hour. They 
needed supplies — in a hurry. 

The lieutenant turned to a field com- 
munications man. 

"Try to get Air Delivery,” was his 
order. 

Half an hour later a Grumman-de- 
signed TBM Avenger torpedo bomber 
of Maj. Gen. Louis E. Woods’ Sec- 
ond Marine Air Wing dipped in low 
above Shuri and passed directly over 
the advance patrol. A big pack that 
looked like an oversize sausage slid 
away from the underside of the plane. 
Then four more packs followed, para- 
chutes billowing out above them all. 
All five landed less than SO yd. from 
the patrol. 

Exactly 32 min. after he put in his 
call for supplies the lieutenant had his 
rifle ammunition and his men were 
breaking open water cans and ration 
boxes. 

That’s the Air Delivery Section's job 


— to get needed supplies to isolated 
units in a hurry. 

In one day, Marine and Army troops 
on the Okinawa battlefront received 
more than 30 tons of supplies in this 
manner. On the average, some 40 
planes flew parapack missions over the 
front lines each day during the height 
of the Shuri and Naha battles. 

Dropping supplies by parachute in 
the Ryukyus began during the first 
week of the Okinawa operation. Car- 
rier-based Avengers, flying from as 
many as six different flat-tops in a 
single day, handled the job in the 
early phases of the campaign. Then 
the miracle-working Seabees and the 
Army engineers went to work on 
Yontan and Kadena airfields, and land- 
based Avengers of the Second Wing 
pitched in to help the carrier boys. As 
this was written, the two were work- 
ing together frequently from early 
dawn until the sun set over the East 
China Sea, to keep the ground troops 
supplied with the necessities of war. 

A Second Wing squadron com- 
manded by Maj. Alan Feldmeier, of 
Little Falls, N. Y., flew more than 200 
of these missions in a single week. 


One Army unit reported that 93 of 95 
parapacks dropped to them by Maj. 
Feldmeier’s pilots were recovered by 
the infantrymen. 

It has been definitely determined, 
however, that the two they missed were 
not dropped by 1st Lt. Robert R. Piper, 
of West Alexandria, Ohio. Lt. Piper 
figured that the men sloshing around 
down there in the mud could stand a 
bit of liquid refreshment, so he 
dropped a quart of whiskey in each of 
his three ration parapacks. After dis- 
covering what was in the first one, the 
men ran out and caught the other two 
before they even hit the ground. 

“There were so many men crowded 
around that I couldn’t even see the 
parachutes,” said Lt. Piper. 

Ordinarily the target area is about 
200 ft. square, and in order to drop the 
chutes right on the button the planes 
usually come in at an altitude of about 
300 ft. Sometimes, however, the target 
area is smaller — a pocket held by our 
patrols, the side of a hill, or a small dip 
in a valley. At such times a cross is 
marked on the ground and the pilot 
tries to hit as close to the center as 
possible. 
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On one early June morning, 1st Lt. 
Nestor C. Hardin, Jr., of Philippi, 
W. Va., was aiming at one of the cross 
targets. He dropped his pack directly 
above the target, but the chute failed 
to open — one of the few times that this 
has happened. Nevertheless, there was 
quick evidence of the precision of his 
aim. For the pack, unhindered by the 
parachute, scored a direct hit on the 
center of the cross. 

For these parachute drops, the pilots 
must get special briefing on the nature 
of the target. The wind, too, comes 
in for more consideration when you're 
dropping light slow-falling parapack 
than when you’re tossing bombs or 
torpedoes. 

But just as important as the part 
played by the pilots is the work of 
packing the supplies in the containers 
and loading the packs in the planes. 
This was handled on Okinawa by a 
small detachment of Third Amphibious 
Corps Marines commanded by 1st Lt. 
Richard W. Sinclair, of Northamp- 

Lt. Sinclair, like most of the men in 
his unit, is a former paramarine. A 
veteran of 12 yr. service as a Leather- 
neck, this tall, wiry lieutenant was a 
buck sergeant and the senior non- 
commissioned officer in the first group 
of Marines selected for paratroop train- 
ing at Lakchurst, N. J., in 1940. He 
remained with the paramarines until 
that branch of the service was discon- 
tinued in 1943, serving first as an in- 
structor and later as an air delivery 
man. His air delivery job with the 
paramarines was to drop guns and 
other equipment along with the air- 
borne troops. 

"That was simple in comparison 
with our job. later,” he says. “Fre- 
quently we had to work around the 
clock, taking care of rush orders. Most 
of the requests came in during the 
night, anyway, and that meant we had 
to get the planes loaded and off the 
deck at the crack of dawn.” 

Okinawan mud had a lot to do with 
complicating the job during the first 
few weeks in the Ryukyus, and the 
Jap bombers also managed to get in 
their licks at fouling up the works. 

“In a single night,” says Lt. Sinclair, 
“the Jap bombers made a clean sweep 
of my outfit. First they dropped a 
string of bombs in the ammo dump. A 
couple of minutes later, while my men 
were getting the fires under control, 
another Nip plane came in and hit the 
parachute loft. And just to round out 
the job, a third plane dropped a couple 
of big ones in the bivouac area.” But 


next morning the parapack planes took 
off despite all this — and on schedule. 

The lieutenant’s outfit has handled 
air deliveries on ten Marine operations 
in the south and central Pacific. They 
started out at Vella Lavella, Choiseul 
and Bougainville in the Solomons, at 
New Georgia, where they supplied the 
old Marine Raiders and at Cape 
Gloucester. They also dropped stuff to 
the New Zealanders landing on Green 
Island, and to our own troops going 
in on Emirau in the St. Mathias 
Islands. 

On Christmas Day of 1943, from a 
plane which used “Santa Claus” as its 
radio call name, they dropped 500 tur- 
keys and 240 cases of beer to members 
of a New Zealand brigade on Choiseul. 
It was their outfit, too, that dropped 
supplies every four days to those 
famous Fiji Scouts operating as guer- 
rillas behind the Japanese lines on 
Bougainville. 


When our troops landed in the 
Marianas Lt. Sinclair’s air delivery 
boys went along, and their supply 
planes were among the first to operate 
from newly captured air bases on 
Saipan. They moved down the line, to 
Tinian and then to Guam, and on Apr. 
1, 1945, L-Day for Okinawa, small 
units of his detachment were back on 
the job on each of 15 different aircraft 

The lieutenant, it might be added, 
dropped in weight from 175 to 130 lb. 
in two months on Okinawa. 

He wasn't particular about the kind 
of plane he used for parapack drops, 
and since no craft were regularly as- 
signed to his outfit it was often a mat- 
ter of using whatever planes could 
be borrowed. On Okinawa, Second 
Wing Avengers, for example, slipped 
frequent parapack missions between 
bombing and strafing runs against Jap 
(Turn to page 242) 
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In every airline picture 


As in every other industry 
where complete dependability 
with minimum maintenance 
is important, Timken products 
are contributing their match- 
less performance to aviation. 
Today — millions of Timken 
Tapered Roller Bearings are 
Standing guard at critical 
points in the mightiest air 


force ever seen. Timken Rock 
Bits are helping to blast land- 
ing strips and airfields out of 
stubborn rock . . . while tons 
of Timken Alloy Steels are 
operating at the points of 
severest stress in planes and 
engines. 

That's why tomorrow - - in 
the Age of Flight - - these 


precisely-made products will 
find a prominent place in 
every airline picture. The 
Timken Roller Bearing Com- 
pany, Canton 6, Ohio. 

TIMKEN 

tapered rouer bear ires 

Look for the " TIMKEN " trade- 
mark on every bearing you buy. 
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Design Analysis of the 

FAIRCHILD C-82 PACKET 

PART II 

By IRVING STONE, Aaiitant editor. "Aviation" 


Concluding the comprehensive study of this unique cargo craft, 
details are presented of the flight control system, landing gear, 
power plants, equipment, and anti-icing and heating provisions. 


T he Packet's flight control sys- 
tem is a duplicate and dual in- 
stallation consisting of cable sec- 
tors, pulleys, bellcranks, and push-pull 
rods. It is duplicate because there are 


two complete and inde( 
— one on each side of 
dual because, through 
connections, either 
operated frt 


s,’ either system may be pit operate a set of differential ailero 
■om pilot’s or co-pilot’s sta- Each wheel is splined to one end o 
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torque shaft and the two shafts are in- 
terconnected by a chain and cable 
hookup. A chain, at the end of which 
two cables are attached, engages a 
sprocket mounted in bearings housed 
in the forward torque tube support and 
connected to the torque tube by a uni- 
versal joint. The two cables run down 
and aft over a series of guide pulleys 
to a triple-grooved sector located just 
aft of the center section rear spar. 
Another cable engages this sector and 
is led behind the rear spar over guide 
pulleys to a horizontally mounted dif- 
ferential bellcrank located halfway 
along the inboard aileron. A push- 
pull. rod bolted to the forward arm of 
the bellcrank, extends to an idler lever 
from which another push-pull rod 
operates the outboard aileron differen- 
tial bellcrank. Between the outboard 
aileron horn and the differential bell- 
crank, the aileron operating rod is in- 
stalled. 

Aileron Droop Mechanism 

Inboard ailerons, in addition to their 
normal functions, are also used to as- 
sist flaps in landing. This is accom- 
plished by inserting an electrically 
operated screw actuator unit between 
the differential bellcrank and the in- 
board aileron horn. The actuator 
motor is operated by a switch- mounted 
on the flap operating mechanism which 
actuates the switch upon reaching a 
point corresponding to just beyond flap 
takeoff position. The two aileron actu- 
ators are electrically synchronized so 
that both ailerons will drop simul- 
taneously. 

The linkage is so arranged that the 
control wheel moves 150 deg. either 
side of neutral to move the aileron 
from 12 deg. down to 24 deg. up. 

Elevator Control 

Elevator control is obtained by fore- 
and-aft movement of the control col- 
umn, pivotally mounted on an inverted 
V-truss in the front end and an A-truss 
in the rear. The column is fastened 
to the forward truss through the hous- 
ing which holds the aileron sprocket, 
and is fastened to the rear truss by a 
gimbal engaging a ball bearing trun- 
nion mounted on the column. The two 
control columns are interconnected by 
a K-truss bolted to two trunnions on 
each column. 


US 


AVIATION, September, 



Surface control lock system: (1) Locking arm extending across pilot's 
seat < lacked position). (2) tie-in sector to locking arm. (3) aileron 
cam lock, (4) cam edge, (S) intermediate rectors, (6) elevator cam 


edge, and (7) rua 
for cam to hold it 
or breaks in flight. 


position it control cable is shot away 
lions are seen at (I) in main sketch. 


To the cross bar of the A-truss is 
bolted a push-pull rod operating a ver- 
tically mounted sector. To the sector 
is fixed one cable of a continuous cable 
system which runs aft over a series 
of guide pulleys to a triple-grooved 
sector located aft of the center section 
rear spar. Two other cables are fixed 
to this latter sector — an interconnect- 
ing cable running crosswise to a sim- 
iliar symmetrically located sector in 
the duplicate elevator system, and 
another cable which runs along the rear 
spar over a series of guide pulleys to 
the nacelle and through the boom to a 
horizontally mounted sector in the aft 
boom. On the aft boom sector is an 
integral arm which operates the eleva- 
tor push-pull operating rod. An in- 
terconnecting cable anchored to the 
sector passes through the stabilizer to 
engage a similar sector of the duplicate 
system installed in the opposite aft 

The control column moves a total 
of 18 in. to move the elevator from 
25 deg. down to 35 deg. up. 

Rodder Control 

Rudders are controlled by movement 
of a pair of top-hung type pedals ad- 
justed for long and short leg positions 
by a pawl connecting the pedal to a 


ratchet on the actuating arm. Through 
a push-pull rod, the actuating arm im- 
parts movement to an arm bolted to 
a horizontally mounted torque shaft 
carrying the rudder sectors and pedal 
interconnecting arm. A push-pull rod 
connects the other pedal to this arm 
to cause each pedal to move in the 
opposite direction. 

The cable system — similar to that 
for the elevator — transmits pedal 


movement to an interconnecting sector 
at the rear spar and then to the sec- 
tor at the aft boom where the two 
systems are again interconnected. 
From the latter sector, cables pick up 
a set of rudder horns mounted on a 
torque tube by which both the upper 
and lower rudders are actuated. 

With pedal movement of 22 deg. 
rudders correspondingly move 35 deg. 
right or left. 
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Control pedestal tor engines and tabs: ( 1 ) Location of electrical switches. 
(2) elevator tab wheel. (3) aileron wheel, and (4) redder wheel. 


Surface locks are located close to 
control surfaces to protect against dam- 
age by ground gust. Each lock is, basi- 
cally, a rotating cam which mates in 
the locked position with a machined 
surface on the bellcrank or sectors. 
Lock cams are actuated by cables at- 
tached to interconnecting sector wheels, 
and pulling a handle located to the left 
of pilot actuates all lock cams si- 
multaneously. In the locked position, 
the operating handle lies across pilot’s 
seat and prevents him from taking off 
with surfaces locked. In the event of 
cable failure in flight, the lock control 
is designed to keep the cams in un- 
locked position. 

To avoid subjecting control systems 
to overload by pilot or by gusts on 
the surfaces, two sets of surface con- 
trol stops are installed — one in the 
cockpit at the steel structural mount 
and the other at the operating bell- 
cranks closest to the surface — with the 
provision for adjustment to assure 
the proper travel of the movable sur 

Trim tabs are used on inboard ail- 
eron and rudders, and a spring tab and 
trim tab on the elevator. Trim tab 
controls are conventional in design, 
consisting of control units mounted ac- 
cessible to pilots, cable drums, pulleys, 
cable, and irreversible screwjacks at 
the tabs. Tab control units incor- 
porate dials and stops and allow for 
a small amount of overtravel. 

Elevator tab to the left of the cen- 
terline is a trim tab, and the one on 
the right is a spring tab. Spring tab 
action is accomplished by holding the 
elevator horn in neutral, balanced 
against a 142-lb. compression spring 
(mounted within the elevator) to per- 
mit 7'/Z deg. of horn motion either 
side of neutral in relation to the eleva- 
tor. Horn motion is transferred by 
push-pull rods and levers to produce 
30 deg. up or down movement of the 
tab in the direction desired to aid the 
movement of the elevator. 

A rigid push-pull rod and bellcrank 
system operates the four flaps. A 
motor-operated screwjack and nut ac- 
tuator is located in the fuselage cen- 
ter rear upper section. Rotation of the 
screw causes the double-lugged nut to 
move fore-and-aft on the screw, and to 
each lug is bolted a horizontally 
mounted bellcrank pivoted between two 
V-braces, one on top and one on the 
bottom. Free ends of the V-braces are 
bolted to the housing mounting the 
screw and motor, while the apexes of 
the braces support the bellcrank. 

To the other arm of the bellcrank is 
bolted a push-pull rod which runs out- 
board to the inboard flap operating 
bellcrank. Another push-pull rod con- 
nects a similar operating bellcrank at 
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controller, (2) electrical disengaging switch, (3) mechanical emerg- systems, (SJ servo units, and (6) Gyro Flux Gate transmitter. 


the outer end of the inboard flap — 
there being two operating points on 
each flap. Other push-pull rods extend 
outboard to pick up the two outer flap 
operating bellcranks. Each bellcrank 
operates a push-pull rod connected to a 
vertically mounted beam. Upper end 
of the beam is hinged to the wing struc- 
ture and lower end is hinged to the 
operating point on the flap leading 
edge. A three-position switch located 
on the control pedestal is operated to 
lower the flaps. 

An A-10 electrically powered auto- 
matic pilot is used in the Packet and 
consists of a Gyro Flux Gate trans- 
mitter, Flux Gate amplifier, master 
direction-indicator, servo amplifier, 
three servo motors, Gyro-Horizon in- 
dicator, bank-and-turn indicator, con- 
troller unit, clutch switch, and an 
emergency manual servo disconnect 
control. 

The Gyro-Flux Gate compass sys- 
tem — from which the directional signal 
is derived — includes a transmitter, 
amplifier, and master direction-indica- 
tor and two repeater indicators. The 
Flux Gate transmitter is located on the 
tip of the left wing outer panel, and 
the amplifier on the left side vertical 
bulkhead in the front section of the 
fuselage. The master direction-indica- 


tor is mounted on the instrument board 
in front of the pilot and with the 
bank-and-turn and Gyro-Horizon con- 
trol, forms part of the pilot's flight 

The controller, mounted on the fixed 
portion of the instrument board directly 
in front of pilot, enables him to climb, 
dive, or make correctly co-ordinated 
turns by means of the automatic pilot. 

The Gyro Flux Gate transmitter and 
amplifier and the three flight indicators 
are directly connected to the electrical 
power bus and to the inverter. These 
instruments are used by the pilot dur- 
ing manual and automatic flight. Elec- 
trical power is supplied to the servo 
amplifier through a control switch lo- 
cated on the forward overhead control 
panel. A push button solenoid switch 
located adjacent to the control switch 
engages or disengages the servo 
motors. The servo motors may also 
be disengaged electrically by push-but- 
ton switches, one located on each con- 
trol wheel. 

The servos are rigidly mounted aft 
of the center section rear spar. They 
are staggered in the fore-and-aft direc- 
tion to place the three servo pulleys in 
line with the interconnecting cables of 
aileron, elevator, and rudder control 
systems. The interconnecting cable 


which wraps around the servo pulley, 
links the automatic pilot directly into 
each system when the clutch' switch is 
placed in engaged position. With the 
automatic pilot clutch disconnected, the 
servo units rotate freely, permitting 
manual control of the surface. 

In event of failure of the servo units, 
the drums may be disconnected manu- 
ally and simultaneously by pulling up 
on the servo emergency disconnect 
lever mounted on the control pedestal. 
A cable system connects the lever to 
the clutch disconnects on the servo. 

Anti-Icing, Heating, and Ventilating 

The anti-icing system protects all 
flight surfaces and air intake scoops 
(carburetor, oil cooler, heating and 
ventilating, and anti-icing). 

Heat for the system is obtained by 
passing ram air, from a scoop on the 
lower portion of each primary cowl, 
through four crossflow type heat ex- 
changers located in the exhaust sys- 
tems between collector rings and ex- 
haust stacks. 

Exchangers are connected by a 
trunk duct extending across the wing 
center section and fuselage, thus per- 
mitting functioning of the entire sys- 
tem even though one engine is inopera- 
tive. From this duct, another leads to 
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the outer wing leading edge duct ex- 
tending the entire length of the outer 
panel and tip. After passing through 
the leading edge duct, the air dumps 
into the inner portion of the wing and 
exits on leading edge of ailerons. Cen- 
ter wing section anti-icing is accom- 
plished similarly. 

From a main trunk within each 
boom, a duct leads to the empennage, 
and smaller ducts lead to stabilizer 
tip, and upper and lower fins. Heat- 
ing of these surfaces is accomplished 
similarly to the outer wing panel ex- 
cept that the air exits onto upper and 
lower outside surfaces through a series 
of small holes. 

Windshield anti-icing is by hot air 
from main trunk cross-duct, and after 
dispersal between the double glass 
panels, the air is dumped outside of 
fuselage below the windshield. 

The system for crew and cargo com- 
partments secures heated air from the 
mam trunk duct across fuselage, sup- 
plied from the two inboard heat ex- 
changers. The heated air, passed 
through a secondary heat exchanger in 
fuselage, to insure freedom from car- 
bon monoxide, is diverted through 
ducts to the cargo compartment, and 
is circulated from 16 anemostat units 
located along each side of fuselage, 
approximately 1 ft. above the floor. Air 
for cockpit is secured via a scoop on 
top of cockpit and is also heated by 


passing through the secondary heat ex- 
changer, then being distributed 
through ducts to anemostat units on 
each side of cockpit. Other ducts 
bring in air for defogging windows 
and avigation dome. 

Ventilation is accomplished by in- 
troducing to the heating system, vari- 
able amounts of cold outside air, with 
proportion controlled by crew. 

Anti-icing and heating and ventilat- 
ing systems are electrically controlled 
from the switch panel above and be- 
tween pilot and co-pilot. Two switches 
permits selection of heat from all four 
heat exchangers for anti-icing; from 
all four exchangers for anti-icing and 
fuselage heating; from two inboard 
heat exchangers for fuselage heating; 
and from the heat exchangers at either 
engine for any of these purposes. 

Two manual push-pull controls to 
valves in the cockpit ducts control tem- 
perature of crew and cargo compart- 
ment, and temperature can also be ad- 
justed from crew chiefs station in 
cargo area. Electrically operated 
valves at each heat exchanger permit 
dumping of hot air overboard, and sim- 
ilar valves are located in each duct 
leading to anti-icing areas and fuselage 
heating duct. 

For prevention of fire, asphyxiation, 
and damage to structures because of 
excessive heat, thermostats controlling 
each dump valve are located at each 


heat exchanger and in wing internal 
area. A carbon monoxide indicator is 
located in the fuselage. Warning lights 
on the control switch panel indicate 
the position of the dump valves and 
the presence of carbon monoxide. 

Nose Gear 

The Packet is equipped with fully 
retractable landing gear consisting of 
non-steerable nose gear, main landing 
gear, emergency gravity extension sys- 
tem, door-operating mechanism, and 
warning and indicating system. 

No appreciable movement of the 
center of gravity of the airplane is 
encountered (less than one percent) as 
the landing gear units move from fully 
extended to fully retracted positions. 

Nose gear consists of an Aerol shock 
strut, single side strut and axle unit, 
hydraulic shimmy damper, 44-in. 
smooth contour tire mounted on mag- 
nesium wheel, upper truss, lower 
truss, retracting unit, and two retract- 
ing links. 

The nose wheel shock strut has a 
self centering device which forces the 
wheel in a fore-and-aft direction as 
load is removed. At upper end of the 
strut a fitting is provided for attach- 
ment to the upper truss. At lower end 
are two cantilever arms for attach- 
ment of lower structure. Provisions 
are made at lower end of the piston for 
bolting the side strut and axle unit, and 
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to the cylinder is bolted the shimmy 
damper. 

Upper truss is V-shaped, and tubular 
units are equipped with double-lug 
forged fitting at the apex and two sin- 
gle-lug forged fittings at the free ends. 
Double-lug fittings are welded at mid- 
point of tubes for bolting a forged steel 
beam that holds the retracting links. 

Lower truss consists of two outer 
tubes and an X-brace. At both ends 
of outer tubes, fittings are welded to 
form the upper and lower joints and 
also to provide lugs for bolting the X- 

Retracting mechanism consists of 
ball bearing screw-and-nut actuator, 
side mounting frames, double sprocket 
and chain train, torque shaft, and two 
retracting arms. The screw-and-nut 
actuator converts rotational motion at 
high speed to linear motion at low 
speed. A motor drives a planetary re- 
duction gear train which turns the 
screw to cause linear movement of the 

A solenoid clutch is incorporated to 
instantly engage the motor with the 
gear train upon application of current, 
or to disengage it when current is 
shut off. The clutch has a brake which 
automatically retards the gear train 
when clutch is disengaged, to prevent 
the landing gear from continuing to 
move when the current is discontinued 
by pilot or limit switches. 

The nut is gimballed to driving arms 
on two upper sprockets keyed to a 
spindle with ends supported in ball 
bearing housings in the center of the 
side frames. Upper ends of the side 
frames are bolted to supporting fittings 
on the forward part of the fuselage, 
while the lower ends support a torque 


shaft on which are mounted two 
sprockets and two retracting arms. 
Lower sprockets are located in the 
plane of the upper sprockets and re- 
tracting arms are in the plane of the 
retracting link. The torque shaft is 
supported at its ends by bearings lo- 
cated in fittings at the vertical fore- 
and-aft fuselage beams, and in turn 
supports the lower truss and a brace 
strut which ties the upper truss upper 
support fittings and the lower truss 
upper support. 

Kinematic linkage of the nose gear 
— a parallelogram in form, with sides 
consisting of shock-strut, upper truss, 
lower truss, and brace strut — permits 
the wheel and shock strut to move 
vertically during retraction. Retraction 
is accomplished by movement of the 
nut which causes rotation of the upper 
sprockets, whose motion is transmitted 
through chains to the lower sprockets 
to turn the torque shaft and retract- 
ing arms. The latter push the retract- 
ing links, and cause the upper truss 
to rotate about its upper supports, thus 
lifting the shock strut and wheel into 
retracted position. Upward movement 
of shock strut rotates the lower truss 
about the torque shaft, which guides 
the motion of the shock strut 

For gravity extension of nose gear, 
the actuator is provided with a quick- 
release mechanism which disengages 
the screw from the gear train and 
allows the screw to rotate freely, the 
nut being forced down under the 
weight of the gear. To control the 
speed of drop, an energy-absorber unit 
is provided — basically a hydraulic ac- 
tuator which dissipates energy by pass- 
ing fluid from one side of the piston 
to the other, via an orifice. Fluting 


the inside of the lower end of cylinder 
increases the orifice area, and when 
the piston reaches these flutes, the in- 
creased area accelerates the flow of the 
fluid to speed the drop sufficiently to 
permit the down locks to snap in place. 

Main Landing Gear 

Main landing gear — extending ap- 
proximately \2'/t ft. from upper sup- 
port point to bottom of wheel — con- 
sists of two shock struts, upper and 
lower main trusses, upper and lower 
drag struts, interconnecting transverse 
beam, and horizontal link bar tying the 
main upper truss to the upper drag 
struts. One end of each retracting 
link is mounted on the bolt which 
fastens the horizontal link bar to the 
upper drag trusses, and the other end 
is bolted to two retracting arms fixed 
to a torque shaft which supports the 
retracting mechanism and its support- 
ing side frames. Ends of the shaft 
are mounted in bearings housed in the 
nacelle steel structure. 

Upper main truss is made of two 
swaged tubes with forged hinge fit- 
tings welded to upper ends and forged 
knee fittings welded to lower ends. 

Upper ends of an X-brace space the 
swaged tubes 43 in. at top, while lower 
ends of brace and a spreader tube space 
the swaged tubes 30 in. at the bottom. 
Provision is also made on the swaged 
tubes for attaching the ends of the 
link bars. 

The lower main truss has two 
swaged tubes with welded forged knee 
fittings at the top and opened at the 
bottom to receive the shock struts. 
Tubes are held 30 in. apart by an X- 
brace bolted to fittings on the side of 
the tubes. 
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Upper drag struts — two king-post 
trusses with apex on the bottom — have 
fittings welded to the lower ends and 
the apex, to attach to the lower drag 
struts at the end, and to the retract- 
ing link and horizontal bar at the 
apex. The main tube is made to ex- 
tend at the upper end to the trans- 
verse beam — an oval-shaped tube with 
tapered ends on which are welded two 
sockets for receiving the upper drag 
trusses, two hinge fittings for mount- 
ing the beam to nacelle structure, and 
two lug-type fittings for supporting the 
side frames of the retracting mech- 

Lower drag struts are tubes with 
forged ends and separated by K-brac- 
ing to space them 30 in. apart. 

On the cylinder fo each shock strut 
are welded two double-lugged fittings 
— one on top to receive lower drag 
strut, and one on bottom on which is 
bolted a jacking link. On the rear side, 
opposite these fittings, is welded a jack- 
ing fitting of AAF standard dimen- 
sions. A forging at the lower end of 
the piston straddles the axle, and is 
provided with two attaching bolts. 

A small hook on the front face of 
the forging is used to engage the jack- 
ing link to facilitate servicing and in- 


stallation of the wheel. When the 
jacking link (on the cylinder) is 
swung down over the hook (on the 
piston), the two attaching bolts are 
removed, and the plane is jacked at 
the jacking points on the cylinder. As 
the plane rises, the piston extends (be- 
cause of the weight of the wheel) until 
the jacking link contacts the hook, and 
the piston then moves up with the cyl- 
inder and away from the axle to per- 
mit the 56-in. wheel to be rolled from 
under the shock strut fittings. 

Retracting links and arms and re- 
tracting unit consisting of an actuator, 
chains, sprockets, and torque shaft, are 
similar to those used on the nose gear, 
but larger. Two energy-absorber units 
are used on each main gear and, 
except for length, are also similar 
to nose gear installation. During re- 
traction, the retracting link forces the 
upper drag strut to rotate about the 
hinge points of the transverse beam, 
and the horizontal tie bar forces the 
upper main truss to rotate to the rear 
about the upper hinge fittings. Rota- 
tion of upper truss breaks the knee 
joint between upper and lower main 
truss and carries the upper end of the 
main lower truss to the rear and up- 
ward. At the same time, the rotation 


of the upper drag strut carries the 
lower drag strut and the lower end of 
the main lower truss upward. 

Landing Gear Control 

Landing gear is controlled from the 
cockpit by either pilot or co-pilot by 
a dual handle. Freed of the locating 
slot, the handle is pulled to a vertical 
position to retract the gear, thus turn- 
ing a shaft on which are mounted two 
pulleys, and cables anchored to the 
pulleys actuate a series of levers and 
cams which cause the down locks to 
open, freeing the retracting arm, and 
permitting the torque shaft to be ro- 
tated. 

On reaching the vertical position, 
the handle is pushed to the side into a 
positioning slot and actuates switches 
in the landing gear motor circuits to 
cause retraction of the gear. Retract- 
ing arm, on reaching the maximum 
position, trips a switch to stop the 
actuator motor. 

To extend the gear, the operating 
handle is moved forward and down to 
the normal down position. Engage- 
ment in the position slot actuates a 
switch in the circuit and the gear 
moves to the extended position. As 
spring-loaded dogs engage the latches 
on the retracting arm, they actuate a 
switch which cuts off the current. 

In the event of power failure, the 
gear may be extended by gravity by 
pushing the control lever forward and 
down, past the normal down position 
to emergency down position. 

A safety switch, installed on each 
landing gear unit to prevent accidental 
retraction of the gear when the air- 
plane is on the ground, closes the 
motor circuit only when the oleo struts 
are extended — as in takeoff, with load 
removed from strut. As an additional 
precaution, a ground lock consisting of 
a steel pin (with a red streamer for 
visual attraction) is inserted into the 
locking links to prevent unlatching of 
the locking dogs. With locking dogs 
engaged, the gear cannot be retracted. 

Two lights in the cockpit indicate 
the position of the gear. A green light 
indicates that it is down and locked, 
whereas a red light indicates that it is 
neither fully retracted nor fully ex- 
tended and locked. No lights show 
when all gear units are fully retracted, 
but to avoid landing with gear re- 
tracted, a warning horn sounds and a 
red light shows when the throttles are 
pulled back. 

Landing Gear Door Operation 

Forward section of nose wheel doors 
is operated directly with push-pull rod 
actuated by the gear retracting link. 
As the gear extends, the front door 
opens fully to allow the wheel to pass 
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and is again closed when the gear has 
reached fully extended position. Rear 
doors remain open after the gear ex- 
tends. They are operated by push-pull 
rods actuated by two arms (on a torque 
shaft mounted on housings on the ver- 
tical beam in the nose section) in turn 
operated by push-pull rods actuated by 
movement of lower nose gear truss. 
Side frames of the truss have welded 
hinge brackets which provide attach- 
ment for the operating rod. 

Nacelle doors, because of their great 
length, are actuated at front and rear 
by a parallel system of torque shafts 
and arms interconnected by cables. 
Main operating arms are hinged on 
main landing gear torque shaft and 
are held in the door-open position by 
torsion springs on the rear torque 
shaft. Operating arms are combina- 
tion arm and pulley arrangements. The 
door-operating push-pull rods are fast- 
ened to the ends of the arms, and 
cables anchored to the pulleys run to 
the top of the landing gear well over 
two sets of guide pulleys to similar 
pulleys of arm and pulley arrangement 
hinged on a torque shaft at the rear of 
the well. At the end of these arms, 
door-operating push-pull rods are 

After main landing gear torque 
shaft has moved through 3 of its full 
travel, it picks up the actuating arms 
and carries them with it as it moves 
to the fully retracted position. Nacelle 
doors remain opened when the landing 
gear is fully extended. 

Brake Hydraulic System 

Pressure for operation of wheel 
brakes is obtained from 1,000-psi. 
hydraulic system. A motor-driven 
gear-type pump maintains pressure in 
two accumulators separated by check 
valves. One accumulator supplies 
pressure to the power brake valves 
connected to the outboard units of the 
dual duplex brakes, while the other 
supplies the valves connected to the in- 
board brake units. This, in effect, 
provides two independent systems for 
the operation of the brakes, and failure 

Landing gear infracting mechanism: (1) 

(3) upper sprocket, (4) lower sprocket, 
(5) torque shaft, (S) hydraulic snubber 
piston, and (7) upper drag strut. 
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of one of the systems results in the loss 
of only half of braking capacity. In 
event of power failure, the accumula- 
tors, when fully charged, are of suffi- 
cient capacity to safely bring the 
plane to a stop. 

System pressure is regulated by a 
starbird type pressure switch with 
power contacts adjusted to close at 
980 psi. and open at 1,160 psi. Warn- 
ing light contacts, adjusted to close at 
pressures below 800 psi., energize in- 
dicator lamps located on instrument 
panel, to warn pilot of failure of pump 
to maintain normal system pressure. 
Pressure gages attached to the air side 
of accumulators and mounted on the 


pressure when accumulators are dis- 
charged and hydraulic pressure when 
accumulators are charged. 

Power Plant 

Two P St W R-2800, type C, twin 
row radial engines, each rated at 2,100 
hp., power the Packet. They have sin- 
gle stage, two speed internal super- 
chargers, two-position spark advance, 
built-in torquemeters, manifold pres- 
sure regulators, and Hamilton Stand- 
ard three-bladed constant speed pro- 
pellers, 15 ft. 2 in. in diameter. 

Each engine is suspended on six flex- 
ible brackets on a. conventional steel 
tubular mount bolted at four places to 
the nacelle structure through which 
the loads are carried to the wing. 

Primary cowl is NACA type, fabri- 
cated in three radial sections fastened 
together and to two support rings on 
the engine by trunk-latch type fasten- 


Support rings consist of circular 
channel sections and mounting brackets 
which fasten the rings to the engine 
rocker boxes. Rear ring also serves 
to mount cowl flap hinge brackets, 
operating motor, and actuating screw- 
jacks. The jacks are operated in series 
by flexible torque shafts, which, when 
assembled, form a continuous drive. 

The secondary cowl consists of a 
stainless steel baffle ring and live de- 
tachable cowl panels. The baffle ring 
separates the power zone from the ac- 
cessory compartment. The cowl panels 
are supported on the baffle ring in 
front and the firewall in the rear. Por- 
tions of the baffle ring and cowl flaps 
are cut out to provide for the installa- 
tion of the air induction scoop at the 
top and to afford openings on each side 
for installation of heat exchangers. 
Between the baffle ring and firewall, a 
stainless steel well is formed around 
each heat exchanger to protect the ac- 
cessory compartment from heat and 
fire. 

The exhaust system consists of an 
exhaust collector, two heat exchangers, 
and two tail pipes for each engine. 
The collector is supported on the 
engine mount structure and connected 
to the engine ports by flexible joints. 
Each collector has two outlets, one on 
each side, to exhaust the gasses 
through the heat exchangers and out- 
board through the tail pipes. 

Front end of the heat exchanger is 
supported on the exhaust collector and 
rear end on the tail pipe, in turn sup- 
ported by two levers— one on top and 
the other on the bottom — designed to 
allow for expansion of the collector and 


expansion of the heat exchangers. 

On the centrally located pedestal, are 
two engine control quadrants inter- 
connected by torque tubes. Push-pull 
rods connect the control levers to arms 
on the horizontal torque tubes. Arms 
from the center of these tubes are con- 
nected by push-pull rods to irreversi- 
ble bellcranks which prevent creeping 
of the control levers. 

A series of parallel push-pull rods 
extend aft to the wing front spar, 
branch off to either side, and follow 
the spar to the nacelle. At this point 
a group of bellcranks turn the rods 
forward to other bellcranks on the front 
face of the firewall. The propeller and 
carburetor air controls follow the fire- 
wall to a point opposite the controls on 
the engine to another set of bell cranks. 
Flexible push-pull controls pick up and 
go to the propeller governor and the 
carburetor air valves. Throttle and 
mixture controls run to the outer part 
of the firewall to a set of bellcranks, 
where quick disconnect push-pull rods 
go forward to the engine levers. 

Fuel and Oil Systems 

Fuel is carried in four tanks located 
in the wing between the front and rear 
spars — two consisting of 4 intercon- 
nected cells each, and two consisting 
of 6 interconnected cells each. Each 
cell has a 10 x 16 in. opening at the 
bottom reinforced with a molded rub- 
ber fitting with metal ring insert to 
which is bolted an access door. 

At each corner of the side walls are 
#i-in. fittings — the upper to vent the 
cell and the lower to permit the flow 
of fuel from one cell to the other. Be- 
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tween the two lower fittings is located 
a 2-in. fitting to allow a greater flow 
when the tanks are being filled. Flap- 
per valves cover these lower fittings to 
retain fuel over the fuel outlet when 
the airplane is in a bank. Adjacent 
cells are bolted at each fitting to the 
wing rib which separates them. 

On the upper wall of each cell are 

10 snap-type hanger fittings to pre- 
vent the cell top from collapsing. 

In the access doors of four cells are 
provisions for mounting a submerged 
type electrically operated booster pump 
to insure adequate fuel pressure at 
takeoff and high altitudes, and also to 
prevent vapor lock at high altitude. In 
event of failure of the engine-driven 
pump, the booster pump may be used 
to afford adequate fuel supply. 

The four tanks are piped so that left 
tanks supply fuel to the left engine, 
and the right tanks supply fuel to the 
right engine. A transfer system con- 
nects these two independent systems so 
that in the event of failure of one en- 
gine, the fuel can be transferred for 
use in the other. Both engines can 
be operated from fuel in any one tank. 

Fuel is brought together at a selector 
cock operated from the cockpit, to 
enable pilot to select the desired tank, 
then flows to a strainer and finally to 
the engine-driven pump. Between the 
selector cock and the strainer is in- 
stalled an emergency shut-off cock lo- 
cated on the aft side of the firewall, to 
permit pilot to close the fuel supply at 
the firewall in the event of engine 
fire. This cock is electrically operated 
and the same actuator is used to simul- 
taneously close the oil emergency shut- 
off cock. 

The bladder type cells may be re- 
placed with self-scaling fuel cells with- 
out necessitating structural changes. 

Two elliptical 55-gal. oil tanks — 
magnesium alloy or self-sealing units 
— are strapped in cradles provided on 
the nacelle structure, and incorporate 
a hopper to segregate the diluted oil 
and aerate the oil returning to the 
tanks. 

From the outlet at the bottom of 
each tank, the oil flows through an 
electrically operated emergency shut- 
off cock to the engine. Two bosses 
on the inlet fitting at this shut-off 
cock accommodate both the oil dilution 
line and the drain line. 

Oil from the engine is passed 
through elliptical aluminum alloy oil 
coolers equipped with type D-9 oil 
temperature regulator valve which 
allows oil to pass through the cooler 
or bypass around it. Surge protection 
is also provided to protect the core of 
the cooler from damage because of ex- 
cessive oil pressure. From the coolers, 

011 is led back to the tanks for re-circu- 


lation to the plane’s power plants. 

In event of damage to one of the 
tanks, both engines can be supplied 
with oil from the other tank. This is 
accomplished through a transfer sys- 
tem consisting of a four-way two- 
position selector cock and a hand wob- 
ble pump. 

Electrical and Communication Systems 

With the exception of the hydraulic- 
ally operated wheel brake, the Packet 
uses electrical power. A 24-v. d.c. 
single wire bus system supplied by a 
34-amp.-hr. battery, 200-amp. high- 
speed generator driven by each engine, 
and a 200-amp. auxiliary power plant, 
furnishes power to 52 separate circuits, 
which make up the wiring system. All 
wiring, with the exception of the igni- 
tion system, is of the open type and is 
supported by quick-opening cushioned 
clamps. Wires are protected, where 
necessary, bv Vinylite insulating tub- 
ing. 

The bus system extends from tile 
main junction box (located in the 
cargo compartment) from which three 
branches lead — one to each junction 
box in each nacelle, and a third to a 
nose junction box. 

Two inverters are used to supply 
440-cycle a.c. to operate the automatic 
pilot and radio equipment. 

Radio equipment consists of 10 re- 
ceivers and 6 transmitters, to which 
are led 14 externally mounted anten- 
nas. The twin boom and large fuse- 
lage permit the use of long antennas, 


widely separated from the structure, 
for the command and liaison sets. 

Two command sets are used — one of 
high and one of very high frequency 
— for short range plane-to-plane and 
plane-to-base communication. A lia- 
ison set is used for long distance plane- 
to-base operations. Two radio com- 
passes permit simultaneous bearings 
to be taken from two ground stations, 
while two radar sets — one of short 
and one of long range — are used for 
avigational purposes. 

An absolute altimeter indicates the 
altitude of the plane above the terrain. 
To facilitate landing in bad weather or 
at night, blind landing equipment is 
also provided. 

An identification set and six inter- 
phone stations complete the radio sys- 


Eqoipmoat and Fnrniihingt 

On a centrally located cockpit pedes- 
tal are mounted controls for engines, 
propellers, tabs, and landing gear, and 
switch and circuit breaker panels. 
Radio controls are installed on over- 
head panels in the center of the cock- 
pit, within reach of pilot and co-pilot. 
Interphones, oxygen equipment, heat- 
ed-suit rheostats, map case, emergency 
axe, and first aid kits are mounted on 
cockpit side walls. 

Flight and engine instruments are 
installed on a large shock-mount panel 
hinged at the bottom for tilting 45 
deg. aft to provide accessibility to 
rear of panel. The entire panel may 
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be removed as an assembly by pulling 
two electrical plugs and disconnecting 
flexible tube assemblies at bulkhead 
fittings mounted on a bracket at panel 

Because of the considerable distance 
between pilot’s and co-pilot’s seats, 
duplicate flight instruments are pro- 

For storage of pilot's and co-pilot’s 
personal effects, a glove compartment 
is provided at each end of the instru- 

Radio equipment is installed on the 
auxiliary floor to the rear of the cock- 
pit 

Removable soundproofing-and-insu- 
lating Fiberglas panels and interior 
trim doth are used throughout the 
entire fuselage. 

Forty-two removable canvas seats 
provided on the sides of the cargo com- 
partment for accommodation of para- 
trooper or other personnel, are re- 
tractable and built in two, three, or 
four-man sections equipped with safety 
belts. Each section is mounted on a 
rear tube rigidly fastened to clamp fit- 
tings on the fuselage outboard longitu- 
dinal beam, and seat legs are hinged 
to a front tube. When folded back 
against the sides of the fuselage, the 
seats are clear of the cargo space, and 
when extended the legs are held by 
studs in the floor tie-down fittings. 
Seat backs, made of interwoven canvas 
straps, are hung by hooks from hand- 
rails fastened to side beam inner 
chord members. 

As an ambulance plane, the Packet 


use, suspension straps are folded and 
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accommodates arrangements of 34 
litter patients and S attendants, or 22 
litter patients, 22 seat patients, and 3 
attendants, or 13 litter patients, 40 seat 
patients, and 2 attendants. 

Litters are supported between fixed 
wall brackets fastened to the side of 
the cargo compartment, and suspension 
straps are hung from ceiling fittings. 
Loops (over which are lock fittings) 
are spaced 17 in. apart to form tiers of 
4 or S litters. When not in use, sus- 
pension straps are folded from bottom 
to top and stowed in bags located on 
the ceiling. 

The life raft compartment, located 
in the fuselage upper rear section, is 
equipped with a canvas cinch with 
shock cords to support the six-man 
raft. A pull on the release handle in 
the cockpit releases the raft compart- 
ment door and then opens the carbon 
dioxide bottle to inflate the raft which 
forces itself out of the compartment. 
To prevent the raft from drifting too 
far before boarding, a mooring rope 
secures it to the plane. The raft com- 
partment can be used as an escape 
hatch after raft ejection. 

Oxygen System 

Pilot’s and co-pilot’s oxygen instal- 
lations consist of type A- 12 demand 
regulator, pressure gage, flow indi- 
cator, mask, and duration graph. Each 
of the other crew members have regu- 
lator, indicator ,and mask. 

For safety, co-pilot's and avigator’s 
demand type oxygen regulators are 
manifolded to three G-l oxygen cylin- 


ders ; and pilot’s, radio operator's, and 
crew chief’s regulators are manifolded 
to five cylinders. 

Two portable demand type units are 
located in the cockpit, convenient to 
crew members. An additional portable 
unit is located at crew chief's station in 
cargo compartment. Five portable re- 
chargers are placed at various points 
in the plane. 

For troops or litter patients there is 
a continuous flow system supplied by 
four J-l oxygen cylinders lashed to 
the floor in the forward part of cargo 
compartment and connected to the pip- 
ing system by flexible hose. Since 
these cylinders Are installed only 
when required, no permanent mount- 
ing cradles are provided. Five con- 
tinuous flow regulators, located under 
the floor in the fuselage rear section, 
supply oxygen to 43 automatic coup- 
ling outlets strung along the side 
walls, for attachment of mask hoses. 

The oxygen filler valve is on the 
left side of fuselage, accessible from 
the outside. Crew system and troop 
system are filled from the same valve. 
A line valve, accessible from the inside, 
separates troop system filler line from 
that of crew system, and when the 
valve is open both systems are filled 
simultaneously. Since no check valve 
is used on the cylinders, the line valve 
is closed after the troop system has 
been filled, to prevent oxygen from 
feeding back through the filler line 
from the J-l cylinders. If it is desired 
to extend the range of the crew system 
by using the J-l cylinder, the line 


valve is left open. The G-l cylinders 
are equipped with check valves on the 
filler line side, and hence oxygen from 
these cylinders cannot feed back into 
the troop system. 

Fire Extinguisher System 

Carbon dioxide for the power plant 
fire extinguishing system is carried 
in 6 shatter-proof S-Ib. capacity cylin- 
ders. Selector valves direct discharge 
to either engine, as desired. 

Discharge of C0 2 , and selector 
valve setting, is accomplished with 
solenoids controlled by selector 
switches mounted on cockpit control 
pedestal. 

In the engine power zone, nozzles 
located at the rear of the base of each 
cylinder discharge the gas in fan- 
shaped pattern. In the accessory com- 
partment, a perforated ring is used. 
Individual leads run to nozzles in the 
carburetor air induction system blast 
tubes and the heat exchangers. 
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DESIGNING TOMORROW’S 
PERSONAL PLANE 

PART IP 


By RALPH H. UPSON. Consulting Cnglnnn, 

Posing the puzzle of the pusher, Consultant Upson deftly gages the 
inherent arguments for and against this "problem child" — giving 
requisite emphasis to those "hidden" traits so frequently overlooked 
in considerations of this type of craft. 


N ow comes the pertinent ques- 
tion: What is the matter with 
our first born — that is, the 
pusher? Not only was the pusher first 
to fly; it was also the type used by 
most of the early designers. Appar- 
ently a ‘natural’ for further develop- 
ment, it has been an object of care and 
attention ever since, its proponents in- 
cluding, at various times, some of the 
best brains in the business. 

Yes, it still has an undeniable appeal 
and a mystic quality that, to many 
people, seem to mark it as the airplane 
of the future. Yet where has it gotten? 
Nowhere — beyond experimental and 
discarded units, pretty pictures, and de- 
sign contest winners (on paper). Not 
a single major class of aircraft, mili- 
tary or commercial, can claim the 
single-engine pusher as a recognized 
service type today. 

Why? And is the case of the pusher 
utterly hopeless, lost in the ‘original 
sin’ of basic defects? Or is there still 
some reasonable hope of salvation ? 

Although some considerations apply 
almost equally to any class of plane, 
the worst features of pusher construc- 
tion seem especially reserved for that 
size and class suited to limited com- 
mercial and family use discussed in 
these articles. 

Except as otherwise mentioned, the 
term ‘pusher’ will here signify the 
usual conception of a single engine and 


propeller combination for a landplane, 
with no extension shaft or other dis- 
tant transmission. Comparison will be 
with a tractor of similar qualifications. 

The insidious thing about a pusher 
seems to be that, although certain ad- 
vantages are quite obvious, its usually 
overbalancing disadvantages are well 
hidden from the casual gaze — in fact 
they are so completely concealed that 
many ostensibly authoritative discus- 
sions of the pusher completely fail to 
mention the most basic of its many 
faults 

Center of Gravity 

For illustration of a principle, and 
with apologies to those who have been 
through all this before, let us suppose 
that the power plant weighs 300 lb. 
and that the complete tail, including 
adjacent structural parts, weighs 100 
lb. These represent the major elements 
of fixed weight that may be located 
at substantial longitudinal distances 
from the center of gravity. 

The desired airplane C. G. Position 
is, of course, that corresponding to 
the minimum size tail which still in- 
sures safe stalling characteristics for 
any condition of flight, normally at 
about 30% of MAC as shown in our 
accompanying page 130 figure (which 
depicts two of five craft types sketched 
in Part II of this series, July Avia- 
tion). The normal tractor has mo- 


ment arms of the power plant and tail 
roughly in inverse ratio to their 
weights, or say —5 and +15 ft., re- 
spectively, thus balancing each other 
about a point near the desired C. G. ' 
position. 

All other weights, then, including 
the landing gear as a whole, can and 
will be located close to the same C. G. 
Since these items include all variable 
weight, it follows that the C. G. of the 
entire airplane will remain substan- 
tially constant in position. In actual 
practice, there will of course be some 
variation due to the lack of an ideal 
balance of weight empty, and to the 
fact that specific variable items, such as 
baggage and individual persons, will 
not all be put exactly at the airplane 
C. G. For a well designed tractor, 
however, such variations are of small 
magnitude. 

Quite different is the situation with 
a pusher. Here (as shown in the 
same figure) the power plant and tail 
are both behind the desired C. G. posi- 
tion; and, instead of balancing each 
other, they add up to a positive moment 
of 2,100 ft.-lb. Remembering that it 
is the backward travel of the C. G. that 
must be most definitely limited, this 
moment can be balanced only by weight 
that is always available. 

Out of an assumed three places, with 
baggage, the only weight that can 
normally be depended upon is a light- 
weight pilot and the fixed accommoda- 
tions for all occupants. With a reason- 
able allowance for all these items, it 
appears that they must be centered 
about 7 ft. forward of the desired far- 
thest-back airplane C. G. position. 

Of the remaining variable weights, 
fuel will be about at the C. G. as usual, 
and baggage may be tentatively so 
assumed. This leaves about 400 lb. for 
passengers and additional weight of 
pilot. To try to put the passengers 
under the C. G. is to put them almost 
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under the engine where, even if room 
vertically were provided, the required 
width would seriously affect the body 
streamlining. About the best that ap- 
pears feasible is to put the pilot alone 
in front and the two passengers behind, 
with reasonable leg room between. 

Suppose that this 400 lb. acts on an 
arm of —5 ft. and that the total air- 
plane weight is thereby increased from 
1,600 to 2,000 lb. (with light baggage 
and fuel). Then the forward move- 
ment of the C. G., due to the added 
weight, is 5 x 400/2,000 = 1.0 ft., or 
about 17% of an MAC of 6 ft. 

This figure is likely to be increased 
by variations in fuel, baggage, and 
special equipment. Also, notwith- 
standing the CAA standard of 170 lb. 
per person, there may on occasion be a 
good 100 lb. more of live weight to 
carry (this item alone increasing the 
C. G. travel to 20% ) ; and, although it 
is easy to say ‘take it out of the safety 
factor’, the plane still has to be con- 
trollable. 

Other things being equal, this re- 
quired controllability can be main- 
tained only by a suitable increase in 
the tail length or area. This increase, 
in turn, can be partially utilized to put 
the rearward C. G. slightly farther 
back on the wing than would other- 
wise be safe; but still the tail for a 
pusher must be considerably larger and 
heavier than for an equivalent tractor 
craft. 

A further influence in the same di- 
rection is the need for more vertical 
tail area to balance the de-stabilizing 
moment of the short forward-located 
body. Experience shows that this in- 
crease may be as much as 50% above 


To sum up the results for a plane of 
this size and class (see Parts II and III 
of this series, July and Aug. Avia- 
tion), it appears that the C. G. travel 
for the pusher type will be at least 20 
to 25% of MAC, as against 5 to 10%, 
at most, for a well designed tractor. 

Practical Effects 

Incidental variation in the C. G. 
position and travel will of course be 
affected by design incidentals. On 
the credit side is any piece of fixed 
equipment that can be put forward, in- 
cluding -the nose wheel of a tricycle 
gear, instruments, radio, battery, etc., 
but it must be standard with the air- 
plane so as to be included in the design- 
weight balance sheet Similarly any 
relative saving in the tail or engine 


weight will not only give the usual 
direct benefit of weight saving but, by 
reducing the C. G. travel, prevents as 
much weight increase as would other- 
wise be necessary. 

Another approach to the same prob- 
lem is to get the wing's aerodynamic 
center back relative to the engine, by 
means of a center cut-out or by sweep- 
back of the outer panels. Either is a 
choice of evils, for one will increase 
the drag while the other is conducive 
to tip stalling. The latter, however, can 
be minimized by negative twist (wash- 
out). 

For any ship with a relatively short 
cabin, pusher design will naturally be 
facilitated by minimizing the number 
of places, a one-place design being by 
far the best. For two places, tandem 
seating is definitely better than side-by- 
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side; and for three places, as already 
indicated, the double seat should be 
aft rather than forward. 

With more places, and higher power, 
the difficulty is increased. In addition 
to the increased tail weight (which 
starts a vicious circle), a pusher with 
cantilever wings (or single strut) is 
also subject to weight increase from 
tail torque carried through the wings 
(for the usual twin-boom type). More 
weight is involved in the greater nose 
length forward of the wing, the added 
wing area required to carry the down 
load on the tail, and indirect increments 
connected with other difficulties to be 
mentioned. 

But returning to the center-of-grav- 
ity business, the C. G. travel is not only 
of serious magnitude, but in the wrong 
direction, making it most difficult to 
get the tail down just when it is most 
important to do so — i.e., when taking 
off or landing with a full load. The 
elevator area and deflection required 
to get the tail down at all under full 
load are sure to be excessive for light 
load. 

Hence, although it may be possible to 
make a three-place pusher spin-proof 
or safely non-stalling, at least it has 
never yet been done as far as available 
records go. Similarly, if the degree of 
stability is to be correct at light load, 
it will be excessive, with much heavier 
elevator forces, at full load. Tricycle 
gear, otherwise so attractive for a 



pusher, tends toward excessive takeoff 
speeds at full load, and towards tilting 
backward onto the tail with little or no 
provocation when empty. 

It was formerly thought that the 
relative freedom of the pusher from 
trim disturbance as between power-on 
and power-off would largely compen- 
sate for the C. G. travel, but there are 
now well established methods of get- 
ting substantially equivalent results 
with a tractor. 

Short of extension shaft and more 
heroic or long-pull measures to be dis- 
cussed later, there are, we grant, vari- 
ous expedients that might be used in 
fighting this C. G. difficulty. In fact, so 
many have been considered by those 
faced with the reality of the problem 
that it’s quite likely any so-called ‘new 
solution’ today has in reality been 
thought of before. In this class may he 
included — 

(a) Liquid ballast to be pumped be- 
tween nose and tail tanks. 

(b) A heavy ‘bow-sprit" to be worn 
on the nose (of the airplane ! ) for light 
load, on the tail for heavy load, and 
carried inside for intermediate loading. 


(c) A nose ballast bin, with weight- 
indicating scale, to be loaded with 
rocks or anything that will show on 
the scale a weight corresponding to 
what is specified for different loading 
conditions. 

(d) A bungee trim adjustment 
(preferably separate from normal 
cruising trim), either set manually 
within certain limits in accordance 
with directions, or automatically re- 
sponsive to weight in the seats, etc. 

(e) Similarly variable elevator 

But before actually adopting any 
such Goldberg-ish schemes (with flying 
already more complicated than it 
should be for the non-professional 
pilot), let us see if the pusher is really 
worth the effort. 

Miieellaaeoui Pro. and Con. 

If the pusher in its present state of 
development is to have serious consid- 
eration, it must be for reasons of safety, 
and these boil down to two major 
items : Vision and propeller protection, 
with the argument on neither of them 
entirely one-sided. 

The pusher proponent says: ‘‘Avoid 
crashes by insisting on the nearly per- 
fect vision which only a pusher can 
give.” Yet experience in World War 
I and more recent statistics show that 
accidents happen to pushers as well 
as to tractors; and that when they do 
happen the pusher occupants are more 
liable to serious injury 1 . Still, the num- 
ber of cases and design types are not 
yet sufficient to be conclusive for pre- 
cise evaluation of vision values; the 
question simply remains unanswered as 
to whether the improved vision of a 
pusher in preventing accidents is suf- 
ficient to overcome its demonstrated 
disadvantage in case an accident oc- 

Here it should be brought out that 
the biggest disadvantage of a conven- 
tional high-wing tractor is not that it 
is a tractor but that in normal flight 
the pilot sits under the wing where he 
is blind in a turn; and, further, the 
landing angle is such that the whole 
fuselage nose is thrust up into his line 
of sight. The latter condition is obvi- 
ously worst with a cowled radial en- 
gine. A low-wing tractor with an in- 
verted or flat engine, a low landing 
angle, and with pilot seat well forward, 
has surprisingly good vision, as anyone 
can testify who has given it a fair trial. 

On the subject of propeller protec- 
tion, the point is often missed that a 
propeller fitted behind out of the pilot’s 
sight, must be well protected or it is 
definitely more dangerous than in 
front. A twin-boom pusher appears, 
off-hand, to give very good protection ; 
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but a high wing, that affords the best 
vision and other advantages, puts the 
wing and booms too high to “fence 
off” a drome-wandering child, unless 
there is further protection by wires or 

An apparent basic danger to any 
pusher propeller is of being damaged 
by loose objects : A nut, piece of cowl- 
ing, wire, ice, or something thrown out 
of the craft’s window or tossed up by 
one of the wheels. Aside from some 
scarring of the propeller itself, how- 
ever, experience has failed to justify 
much serious concern on this score, 
especially with metal blades. (But if 
a pusher should ever throw a blade, 
there is of course more danger of vital 
structural damage than with a tractor.) 

More serious is the aerodynamic in- 
terference of objects in front of a 
pusher propeller which, with blade 
resonance, has been known to cause 
complete propeller failure. In less ob- 
strusive form such interference is a 
source of high drag, particularly the 
induced type, and of substantial propul- 
sive efficiency loss. 

As is well known, the slipstream 
from a tractor propeller, although in- 
creasing the frictional drag, tends to 
flush out dead air in its path, increase 
the wing-lift coefficient, and relieve 
many a situation that produces high 
^separation drag in the less important 
ipower-off condition. Due to the short- 
:tifi*s of a pusher body, such help would 
be more welcome here than with a 
: tractor; but, instead of help, the air 
: flowing into a pusher propeller seems 
;to act on nearby blunt objects in a 
■.manner to increase their drag. 

The few low-wing pushers that have 
Ibeen otherwise successful have shown 
substantial power loss from such 
causes. And even the high-wing type 
still involves relatively blunt body 

usual location relative to the wing and 
propeller, is certain to interfere with 
both. 

Flaps, also, set up a troublesome 
problem, especially with the usual hori- 
zontal-opposed engine. It is appar- 
ently impossible to put effective flaps 
on the wing portion occupied by the 
engine ; and the remaining portion out 
to the booms seems hardly enough to 
be worthwhile, especially in view of the 
possible harmful propeller interference 
from more than moderate flap deflec- 

In any case, the effective flap span is 
■ considerably reduced, with a substan- 
tial gap at ntid-span. The latter in- 
creases the induced drag to an extent 


especially interfering with the use of 
the flaps in takeoff. The maximum lift, 
power-on, is further sacrificed by loss 
of the slipstream reaction on the wing. 

After all these real troubles, the 
slight further weight and complication 
of providing adequate cooling for the 
engine seems hardly worth mention- 
ing. The same applies to minor ad- 
vantages, such as the avoidance of an 
extra step to get in, and the reduction 
of propeller and slipstream noise. 



If we add up the score for a three- 
place high-wing tricycle pusher (as 
was done with weight, drag, and per- 
formance in Part II of this series, 
July Aviation), then using an opti- 
mistic estimate by granting most bene- 
fit of doubt to the pusher, we get re- 
sults roughly as follows for the pusher 
in comparison with a low-wing con- 
ventional tractor of equal carrying 
capacity, cruising speed, and range: 

Weight empty and cost. . .21% more 
Length and span (av.)..15% more 
Fuel consumption . . , . . .46% more 

Top speed 4% less 

Takeoff About same” 

Landing ... A little faster and longer 

Vision Somewhat improved 

Safety in crash Definitely worse 

Propeller protection.Generally better 

Over-all safety 

Doubtful improvement 
The pusher is assumed to be strut- 
braced, for reasons already brought 
out, to minimize separation drag and 
structure weight, and for propeller pro- 
tection. The greater difficulty of re- 
tracting the wheels of the pusher is 
side-stepped by comparing the planes 
on a basis of fixed gear for each. The 
conventional landing gear for the 
tractor and the tricycle gear for the 
pusher, represents the best structural 
arrangement for each type (see design 
Types C & E, Part II, July Aviation). 

Tailless, Canard, and Others 

The serious penalties, above listed, 
cannot be laughed off ; but perhaps they 
can be reduced by basic design devel- 
opments, or to a certain extent ac- 
cepted, as justified for special purposes. 

One partial solution that suggests 
itself is to get rid of the troublesome 
tail moment by leaving off the tail — 
or, to go a step further, adopt the ‘can- 
ard’ type, where the power plant and 
tail positions are simply reversed. 


Although a detailed discussion of these 
essentially distinct types is beyond the 
province of this article, we may at least 
make note of certain characteristics 
requiring careful attention if new pit- 
falls are to be avoided: 

First, although the C. G. travel is 
decreased, the range for satisfactory 
stability and control is also decreased 
in either type. In the case of the tail- 
less, reason for the extremely short 
stabilizing and control arm is obvious. 
Its ability to cope with any C. G. travel 
is correspondingly limited; and flaps 
(in the usual sense for effective lift in- 
creasing) are out of the question. Far 
from any increase of lift coefficient at 
landing (barring unforeseen innova- 
tions) a tail-less can normally be ex- 
pected to show less lift than a conven- 
tional unflapped airfoil. Thus, in round 
numbers compared to a ‘regular’ air- 
plane with good flaps, a tail-less must 
pay for its docked tail by adding to its 
wing more than five times the tail area 
saved, still without considering the 
problem of lateral (including direc- 
tional) stability and control. 

This difficulty is not entirely avoided 
merely by sticking the tail out in front, 
unless with a wholly impractical length. 
The main trouble here is that, for a 
front tail-plane, stability ordinarily 



requires a little more lift coefficient 
than carried by the wing, plus another 
increment to balance the wing-moment 
coefficient. Then any allowance for 
C. G. travel must be taken out of what 
remains of the available lift coefficient. 3 

As an example, take a rather liberal 
front-tail area equal to 20% of the 
wing’s area, on an arm of 2.S MAC 
between aerodynamic centers. Sup- 
pose that the maximum usable tail-lift 
coefficient is 2.4 and that for the de- 
sired minimum stability the rearward 
C.G. is 0.5 MAC forward of the 
wing’s aerodynamic center. This puts 
the weight of the wing itself consider- 
ably behind the C. G., which must be 
balanced mainly by variable load for- 
ward. But let us assume that the C. G. 
travel can be held to .12 MAC, which 
puts the forward (full load) C. G. at 
0.62 MAC. Taking moments, in wing 
coefficient form, about the latter point, 
and neglecting the moment coefficient 
of the tail surface — 

0.2 X 1.88 X 2.4 - ,62Ci. + C. = O 
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If the wing has C„ = -0.02 (43015 
airfoil), the balancing Cj, = (.90 
-.02) .62 = 1.42. 
or, including the tail lift: 

C t = 1.42 - 2.4 X .2 = 1.90 

Obviously, for these conditions there 
is no use for wing flaps. Yet if you 
don’t have flaps to provide a margin 
against wing stalling in the lightly 
loaded condition with rearward C. G., 
the maximum tail lift will have to be 
reduced to a value which, if applied to 
the full-load condition, will still further 
reduce the maximum lift which can be 
realized from the wing. 

Although the above over-all lift 
coefficient is fairly good, it could be 
about 30% better with a normal tail 
and with wing flaps as efficient as here 
assumed for the front tail. At a pen- 
alty of increased drag, the tail loading 
can be reduced by lowering the aspect 
ratio of the tail-plane. On the other 
hand there appears some question as 
to whether its assumed maximum lift 
coefficient can actually be utilized and 
still leave a satisfactory margin for 
maneuvering and gusts. 

The big control difficulty in this type 
of plane is not spinning, which is read- 
ily avoided by making the tail stall 
first, but a vicious nosing down when 
the tail stalls, especially with tail lift 
coefficients of the magnitude here as- 
sumed, and with due consideration of 
the component due to pitching motion. 

Best solution of the directional sta- 
bility and control problem for the 
canard, as well as for the tail-less, is 



apparently wing tip fins and rudders, 
which must total more area than in 
the usual rear-tail position, but on the 
other hand act to improve the effective 
aspect ratio of the wing (if not tap- 
ered more than about 2:1). 

Use of a low wing is difficult for both 
these types, 4 not only on account of 
the stability problem but also because 
the positive pressure gradient around 
the rear part of the body or fuselage is 
just where it encroaches on a similar 
part of the wing, in this respect the 
same as a normal pusher. 

For vision, a front tail is probably no 
better and no worse than front engine 
of the flat type. Like the tail-less and 



normal pusher, however, the canard 
body can be mounted conveniently 
close to the ground, and the long nose 
will probably be helpful as a control 
reference. 

A hybrid arrangement, offering 



some appeal, is a front elevator or trim- 
ming surface in combination with a 
rear tail. Among the more bizarre 
possibilities which have been seriously 
suggested, is a retractable tail. 

AH in all, the tail-less seems pecu- 
liarly unsuited to personal use, except 
for very special purposes, such as per- 
haps roadability or compact stowage. 
The canard, in an improved form, 
shows possibilities, but it needs further 
research, particularly in practical 
flight testing. Although no panacea, 
it still has certain advantages, along 
with some disadvantages which will be 
justified only if the final balance sheet 
can be proved favorable. 

Other variations on the pusher theme 
are the small twin (not here consid- 
ered), single-boom tail, nacelle type 
power plant above the wing, and vari- 
ous types of distant drives, including 
the generally desirable low engine posi- 
tion. Some of these arrangements are 
particularly suited to seaplanes and 
amphibians, of which more later, and 
for which the pusher in general seems 
to have much more justification than 
for ordinary landplanes. 

The Airplane of the Future? 

But still we haven’t even touched on 
the one important consideration which 
in the future may effectively dictate 
that practically every propeller-driven 
airplane must be a pusher. Due to the 
unavoidably turbulent nature of the 
propeller slipstream, anything in its 
path, including the entire fuselage, ap- 
pears forever condemned to a turbulent 
type of skin friction* Yet the only 
chance of reducing the drag substan- 
tially below what is already attainable 
with a generally clean design, wing 
loading and other things being equal, 
is to prevent this turbulent type of 
drag from developing. Thus, eventu- 
ally, there may be a compelling ad- 
vantage in the apparent fact that only 
with a pusher can laminar flow be had 
over a major part of the total exposed 
surface. If that object can be attained 
in practical fashion, the pusher will 
really come into its own, especially in 



connection with any or all of the fol- 

(a) Simple means of fabricating and 
maintaining an aerodynamically 
smooth surface. 

(b) An unprecedentedly light and 
compact engine, such as a small tur- 
bine (or means of using atomic 
energy I). 

(c) A light, cheap shaft-drive, with 
gear-down (preferably variable) at 
the propeller end. 

(d) Takeoff assistance, such as 
cheap rockets or standardized ground 
equipment. 

The propeller can then be put at the 
real optimum point — the extreme tail 
end where, in the absence of wing, 
body, or engine interference, the pro- 
pulsive efficiency, instead of being 
lower than for a tractor, will be defin- 
itely higher. Although numerical per- 
formance forcasts are as yet premature, 
it seems reasonable to expect, from 
physical principles, that for a given 
speed and range, the power expended 



could at least be cut in half, compared 
with the best present-day design. 

There, finally, is something worth 
working for — worth reasonable sacri- 
fice, if necessary, in the incidental 
characteristics. But, with the collateral 
improvements noted above, the present 
disadvantages of the pusher can be 
largely disposed of. 

Hence, although no pusher in the 
past has stood the test of time, and 
although none in this class designed by 
present methods can possibly compete 
with a well designed tractor, still the 
pusher appears to bear true seeds of 
greatness that may in time fulfill the 
fondest hopes of its many well wishers. 

In the coming Part V of this com- 
prehensive series, Mr. Upson will dis- 
cuss the pertinent subject of roadable 
and folding-wing craft. 



17.300 5 hM./IV - 020 
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Self-Contained Subassemblies 

Feature B-29 Four-Gun Turret 


U RGENT REQUIREMENTS for more 

fire power have been created 
by the tremendous increase in 
speed of combat aircraft. This in- 
creased fire power can be obtained by 
three different means: (1) Increased 
range of guns and ammunition, (2) 
improved aiming to give a greater 
percentage of hits, and (3) increased 
rate of fire, either more rounds per 
minute per gun, or more guns firing 
simultaneously. 

To meet the specific call for greater 
fire power in the B-29, a special 
remote-control turret system was de- 
signed — to make the most efficient use 
of the 50-cal. machine gun. In this 
system, remotely located direct-aiming 
sighting stations, fitted with comput- 
ers, make possible better aiming and 
enable a single gunner to control sev- 
eral turrets. To further increase the 
strength of the upper forward position, 
the four-gun turret was added, which 
has all four guns firing on the same 
target simultaneously. Remote control 
makes possible the most compact tur- 
ret design. Fig. 1 shows the B-29 
four-gun turret which mounts in a 
41 j;"-dia. ring. 

Comparison of Controls 

Essential difference between the 
local control and remote control sys- 
tems of gunnery is illustrated in Fig. 
2. In the local control turret, the gun- 
ner rides in the turret with the guns 
and operates the turret and mechani- 
cally connected sight by turning power 
on and off with control handles. In 
the remote system, the gunner aims 
the sight directly and the turret is 
driven electrically to follow the sight- 
position signal. The remote system re- 
quires that the turret be completely 
automatic, since the gunner is not 
present to perform any operations in 
the turret manually. 

The functions that must be per- 


Specially designed to meet demands for increased fire power, GE's 
four-gun turret for the Boeing Superfortress incorporates compact 
components which make for ease in both manufacturing and serv- 
icing in the field . . . Initial installment of a graphic two-part article. 



Fig. I. Fully assembled, GE'i . Superior! turret reveal* 
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formed by the remote control turret 
mechanism are: (1) Position guns 
accurately in azimuth and elevation 
to agree with the position of the 
sight, (2) supply ammunition to the 
guns, (3) interrupt fire when guns are 
pointed at parts of own plane, (4) 
mechanically maneuver guns to clear 
parts of plane in which crew is car- 
ried, and (5) automatically re-load 
guns in case of ammunition jam or 
stoppage due to a dud. Essential parts 
of the four-gun turret that perform 
these functions are shown schematic- 
ally in Fig. 3. 

For ease in manufacturing and 


servicing in. the field, the four-gun 
turret was designed to be built up of 
six self-contained subassemblies: (1) 
Elevation and azimuth drive units, 

(2) interrupter and collector assembly, 

(3) ammunition cases, (4) frame and 
chute assembly, (S) ring assembly and 
support castings, and (6) dome and 
enclosure. These separate units are 
brought together at final assembly. 

Details of the turret ring assembly 
are shown in Fig. 4. The stationary 
outer ring is made as a stamping 
from i" aluminum alloy plate. Outer 
flange of the “Z” section serves as a 
mounting flange for the turret, and 


the inner flange carries the stationary- 
internal ring gear with which the azi- 
muth final-drive pinion meshes. The: 
inner ring is rolled up from an extruded 
aluminum alloy angle section. Ends 
are gas-welded to form a solid ring, 
while the inside surface is machined 
for mounting support brackets, and 
the outside is machined for a tight fit 
with the stainless steel channel rollef 

Special needle bearing rollers 
mounted on removable bearing blocks 
are supported in the outer ring. These 
blocks are assembled from the outside, 
and washer head screws are used in 
spline nuts for fastening. Aluminum 
alloy castings provide the main sup- 
port for the guns and gear drive units. 
The saddle support castings are 
mounted with body bound bolts on 
aluminum forgings riveted to the 
inner ring. 

Turret Saddle 

The saddle (Fig. S) on which the 
guns are mounted is carried on two 
special ball trunnion bearings which 
are of especially large bore to provide 
for the ammunition feed. The elevat- 
ing gear sector is bolted to the right, 
side of the saddle. Guns are mounted 
on adapters with a rear slider unit 
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providing adjustment for alignment. 
On this turret, the guns are so close 
together that they are aligned parallel. 
Adjustment is necessary to make up 
for bracket tolerances and variation 
between guns. 

The saddle support brackets provide 
bolting surfaces for the elevation and 
azimuth drive units, and the mounting 
arrangement is such that the final 
drive pinion mesh is adjustable at 
assembly. Thus, very close backlash 
tolerances can be maintained. The ele- 
vation drive pinion meshes with the 
elevating gear sector and the azimuth 
drive pinion meshes with the station- 
ary internal ring gear. 

Drive Units 

Details of the drive units are shown 
in Figs. 6 and 7. To obtain most 
efficient operation at all temperatures, 
simple spur and bevel gear reductions 
are used, and all shafts are ball bear- 
ing mounted. To provide a suitable 
compromise between strength, light 
weight, and easy machining, the gears 
are made of alloy steel, heat-treated 
to approximately 27 Rockwell "C" 
before machining. 

For lubrication in the gear boxes, 
low-temperature grease is applied to 
the gear teeth at assembly. No further 
lubrication is provided, except at in- 
frequent overhaul periods. The design 
is arranged so that there is only one 
gear mesh between the position trans- 
mitter Selsyn and the final drive. 

The elevation drive is equipped with 
an overload relief clutch for protection 
when the guns are run full speed 
into the limit stops. Although limit 
switches in the sight cut off motor 
power, there would be sufficient inertia 
at high speeds to damage the gearing 
on overtravel. The clutch is a simple 
spring loaded disk arrangement set to 
slip at approximately 1J times the 
maximum wind load. No clutch is 
provided in azimuth, for the turret 
has unlimited azimuth rotation. 

Frame and Chute Assembly 

The frame and chute assembly (Fig. 
8) provides support for the ammunition 
cases and the collector and interrupter 
assembly, with the chute portion serv- 
ing to collect and guide the empty 
cases and links from the turret. The 
frame is attached to the inner turret 
ring and to the saddle support cast- 
ings. 

Load carried on the frame is in ex- 
cess of 1,300 lb. when the ammunition 
cases are fully loaded. The access 
door in the chute allows the gunner 
to get at his guns in flight, if neces- 
sary. All parts of the frame are formed 
from aluminum alloy and stainless steel 
sheet, the latter being used in parts on 



Fig. 4. Details 


ring assembly. 
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which ejected cases and links fall di- 

Ammunition cases are supported on 
angle brackets, with upper and lower 
brackets on the ends of the cases en- 
gaging brackets on wings of the frame 
to prevent movement either up or 
down. Clamps hold the cases in place 
against rubber bumpers around the 
cylindrical frame. Ammunition cases 
are of spot-welded stainless steel con- 
struction ; supporting brackets are riv- 
eted to the ends of the cases. Top 
covers are welded in place, ammunition 
being loaded through the sliding side 
door. On each side, the ammunition 
belts feed up parallel from the fore 
and aft cases near the ammunition 
booster chutes. In Fig. 9 is shown a 
cutaway of ammunition feed to two 
guns of the B-29 four-gun turret. 


A double ammunition booster unit 
(Fig. 10) is mounted on the outside 
of each trunnion bearing. On each 
side, the ammunition belt from the 


AVIATION, September, 1945 


front case feeds over the lower booster 
sprocket into the outside gun, and the 
belt from the aft case feeds over the 
upper sprocket into the inside gun. 
Booster gear drives are shown in 
Fig. 11. Both sprockets are driven 
from the same motor. Free-wheeling 
units make it possible to turn the 
sprockets toward the gun when load- 
ing ammunition in the turret, and an 
anti-reversing latch prevents the am- 
munition belt from tightening up on 
the gun when booster power is off. 

The booster motor is energized each 
time the firing trigger is pulled, and 
booster sprockets are driven at a 
speed somewhat faster than the rate of 
fire of the guns. Teeth of the sprocket 
are made of flexible rubber so that they 
can slip inside the ammunition belt 
when the belt becomes slack at the 
gun. Ammunition guides or strippers 
prevent overfeeding; thus, no switches 
or controls are required. 


In Pari II, October Aviation, Mr. 
Humphrey will conclude this graphic 
study of the B-29 four-gun turret with 
a consideration of the gun charger, 
compressed air systems, collector 
assembly, fire interrupter unit, and 
means of turret installation. 



Fig. 9. 
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For Precision WITH Profit 
KEY THOSE COSTS 


By E. B. SARREALS, Industrial Analyst, Kollsman Instrument Dir. at Square D Co. 

Profit-consuming factors — of wartime procurement and unskilled 
labor — Having come to a head, this maker of aircraft precision units 
found it imperative to contrive a way out. And here are the profit- 
saving measures that showed the way — a case history offering 
checks for companies facing the competitive peacetime period. 





W ITH AVIATION ENTERING the 

competitive phase of manu- 
facture and distribution in the 
stringent economic period naturally 
following cessation of war, only those 
units of the industry which are able 
to reduce production costs to a mini- 
mum while maintaining standards of 
precision will survive. Hence, to in- 
sure methods of economy, a re-exami- 
nation of the costs of precision pro- 
duction is imperative. 

Possibility of reducing costs and in- 
creasing efficiency of production pro- 
cesses and controls motivated the 
Kollsman Instrument Div. of the 
Square D Co. to analyze its production 
systems — originally instituted when 
the demand for flight instruments was 
relatively small and production costs 
were below present level. 

Material Analysis 

Since it is axiomatic that the reduc- 
tion of material-waste usually presents 
the greatest opportunity for economy 


in manufacturing (because such waste 
represents losses not only in material 
but also in man-hours used for pro- 
cessing), its elimination became the 
initial objective of study. 

The subsequent survey revealed that 
deviations in the alloy components of 
raw materials furnished under wartime 
conditions of procurement caused a rise 
in production costs. These deviations 
were the result of differences in ma- 
chinability, along with the necessity 
for variation in type and time of seas- 
oning and exercising. Throughout 
the production process, the required 
identification and segregation of each 
lot, no matter how small, also greatly 
increased the cost of inspection and 
material handling. 

This condition is illustrated by gov- 
ernment restrictions permitting only 
small lots on hand, wherein one ship- 
ment of 5 sizes of rod stock, may prove, 
upon analysis, to have come from as 
many as 25 melts of steel — each with 
its own characteristics, and tending 


to diversely affect instrument calibra- 
tion and performance. 

Moreover, our company engineers 
found that the poor quality of available 
aluminum castings and phosphor- 
bronze diaphragm material introduced 
new problems (in research in produc- 
tion methods) to offset possible dele- 
terious effects on performance of pre- 
cision instruments. 

To cite an example, baroswitches 
and radiosonde frames must be seas- 
oned at low temperatures — usually 
from —100 to —120 deg. F. — but with 
the divergent character of metals fur- 
nished, it became necessary to try each 
lot separately to determine which 
temperatures gave best seasoning re- 
sults for each. It was also necessary 
to determine which lots should be baked 
following the deep freeze, at what 
temperature, and whether one long 
exposure or a number of shorter peri- 
ods would give the best results. 

The effect of heterogeneity is further 
emphasized when it is considered that 
shifting by as little as .0001 in. in a 
casting or diaphragm may lead to in- 
exact calibration and consequent fail- 
ure of an instrument. 

Also, the survey showed that a slight 
change in quality of materials — such 
as beryllium copper — now available on 
the market increased the cost of cali- 
brating sensitive altimeters. Altimeter 
diaphragms were formerly compen- 
sated to give identical sea level indica- 
tions either at room or extremely cold 
temperatures. With no change in 
manufacturing procedures or assembly, 
but because of variance in material, 
compensation variances were experi- 
enced at low temperatures at altitudes 
from 20,000 to 50,000 ft Since each 
such change in material quality neces- 
sitates major engineering investigation 
and retraining of personnel units to 
meet the condition, the cost of using 
such heteromorphic material is appar- 

It was discovered, too, that diverg- 
ence in dimensions and forms of raw 
materials increased the time required 
for set-up and machining (necessitat- 
ing adjustments in time schedules and 
cost) thus increasing fabricating cost. 
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To correct these conditions, the fol- 
lowing steps were taken : To determine 
adherence by vendors to material 
specifications, facilities for sample 
testing were expanded to make possible 
more detailed microscopic spectro- 
scopic, chemical, and metallurgical 
tests of materials furnished. Norms 
were established for variations to be 
expected and accepted under wartime 
procurement, but, in the main, ac- 
ceptance or rejection was based on the 
fact that material best suited for pre- 
cision production of interchangeable 
parts were specified in the drawings or 
manufacturing information furnished 
to vendors. 

Purchasing was kept aware of ven- 
dors compliance with material specifi- 
cations by an exchange of information 
with Inspection. To facilitate this ex- 
change and to furnish indisputable evi- 
dence of findings relative to rejected 
materials, a special photographic index 
of defective castings, die blankings, or 
other materials containing flaws, was 
set up and classified according to type, 
part number for which the piece was 
intended, and supplier. In each in- 
stance where material was rejected in 
volume by Inspection for nonconform- 
ance to specifications, photographs 
showing imperfections upon which re- 
jection was based were sent to the 
vendor with the rejected stock. If 
such items were critical and delay for 
the military might ensue, company 
engineers collaborated, when possible, 
with the supplier to eliminate the 
causes for rejection. 

It became apparent, however, that 
materials purchased to commercial 
tolerances could be employed only if 
highly skilled inspectors and operators 
were used to screen those found de- 
fective at one of the various fabrication 
stages, or, to modify production meth- 
ods in accordance with the variations 
in material — since the manufacture of 
precision instruments is completely 
dependent upon maintenance, within 
narrow limits, of uniform physical and 
electrical properties. 

And since skilled operators were 
drawn off at a rapid rate by the 
military, and purchased materials were 
not being held to specified tolerances, 
it became necessary to revise equipment 
and processes. 

Because diaphragm material offered 
the greatest problem, automatic in- 
spection equipment was designed and 
constructed to measure and to record 
the thickness of such material in con- 
tinuous rolls. Whenever it is beyond 
thickness tolerance, the material is 
automatically marked and since it may 
vary throughout the entire length and 
breadth, the equipment explores the 
entire area — with an accuracy .0001 in. 


The development of inspection and 
analysis equipment and the re-design of 
special production equipment, has made 
possible the utilization of over 80% 
of materials formerly rejected as unus- 
able, without sacrificing accuracy in 
performance. 

In the fabrication of electric tach- 
ometers variation in strength of alnico 
magnets, in electrical conductivity of 
manganese copper, and in torque of 
phosphor-bronze hairsprings were 
measured and controlled by developing 
special devices. Tachometers must 
operate efficiently at temperature 
extremes, and compensation is 
achieved by balancing physical prop- 
erty changes of the various parts 
against the temperature-responsive 
magnetic material. Since it is not 
possible to control the properties of 
the thermo-metal, and because stan- 
dard commercial methods of metallur- 
gical and chemical analyses and physi- 
cal measurement failed to yield satis- 
factory indication of minute differ- 
ences, electronic measuring devices 
were developed. These permitted the 
modification of manufacturing pro- 
cedure and the utilization of commer- 
cial thermo-metal. 

The electronic equipment consists 


of an a.c. conductivity bridge, several 
testers for magnetic field intensity and 
distribution, and a magnetic conductiv- 
ity tester particularly efficacious in re- 
vealing porosity in cast alnico magnets 
before machining, thereby saving 
many production hours previously lost 
completing machine operations before 
defects were discovered. 

Further investigation revealed that 
changes in the constituents of lubri- 
cants furnished caused failures of in- 
struments — particularly those sub- 
jected to high temperatures at take-off 
and to low temperatures in flight. A 
suitable lubricant was developed and 
loss due to this cause was eradicated. 

Precision flight instruments are 
jeweled for accuracy but, because of 
the scarcity of jewels under war condi- 
tions, phosphor-bronze bushings were 
substituted. These, however, failed to 
give equivalent longevity. Hence, a 
plant was built to process available 
jewel blanks. To achieve economy and 
efficiency in jewel fabrication, Swiss 
machinery was redesigned and controls 
so altered that less skilled labor could 
produce precision jewels to specifica- 
tion. A new type of jewel, deviating 
from conventional contours, designed 
by company engineers, bettered instru- 
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ment performance and effected econ- 
omy in assembly and calibration. 

Operation! Analysis 

Study of machine operations showed 
that time losses occurred in making set- 
ups, because replacements for skilled 
help entering military service were less 
proficient. Less skillful operation of 
machine tools resulted in a higher in- 
cidence of breakage of drills, taps, etc., 
and in more frequent stoppage of ma- 
chines for realignment of work. Also, 
necessity for general maintenance of 
close tolerances in machine operations 
caused absorption of undue time. And 
where precision production called for 
multiple operations to be performed on 
microscopic parts in jewelers’ lathes, 
multiple chuckings and tool changes 
caused frequent delays. 

Loss of production time stemming 
from operators’ lack of skill in making 
set-ups was eliminated by special set- 
up men — workers with greatest apti- 
tude and experience, trained by depart- 
mental foremen and made responsible 
for all set-ups required in their partic- 
ular machine division. Other opera- 
tors were required only to maintain 
set-up. To further expedite and assure 
uniformity, a photograph of each set- 
up, together with detailed preparation 
instructions, was furnished to each di- 
vision foreman and made available for 
reference by set-up men. 

To facilitate the functioning of pre- 
ventive inspection, an identical index 


of set-ups was given to the floor in- 
spectors, increasing their efficiency in 
eliminating fault}’ runs resulting from 
incorrect set-ups. Operators have de- 
rived benefit from the index, because 
the detailed information plus photo- 
graphs have made it easier to maintain 
set-ups for production runs. Informa- 
tion relative to speeds and feeds has 
reduced tool breakage and consequent 
machine stoppage. 

Time loss resulting from multiple 
chucking of small parts and tool 
changes on jewelers’ lathes was elimi- 
nated by redesigning (those lathes used 
for production runs) to incorporate 
cross-slides and turrets with multiple 
tool mounts. This permitted the com- 
pletion of a series of operations such 
as boring, reaming, chamfering, etc., 
with only a single chucking, while tool 
changes required only a change in tur- 
ret positioning. 

Because general maintenance of 
close tolerances is an inescapable ma- 
chining requirement for precision in- 
struments, time losses incurred through 
inferior skill of war-time operators 
were offset by redesign of machines 
and equipment to render, where pos- 
sible, automatic operation, independent 
of individual skill. 

Methods, Design, Product Engi- 
neering, and Inspection collaborated in 
a study of all specifications — particu- 
larly those in which requests for per- 
mission for deviation had been made. 
Where possible, savings in time were 


effected by widening machine toler- 
ances where this would not detract 
from quality, and engineering changes 
were issued so that both operators and 
inspectors could cooperate in the main- 
tenance of standards. 

Functional Analysis of Inspection 

Seeking possible reduction in inspec- 
tion costs the plant-wide service was 
reviewed. Efforts were centered on 
improving Inspection's functioning to 
secure increments in quality rather 
than impairing its service through 
drastic reductions in staff or alloca- 
tions. Believing that properly planned 
controls can improve efficiency, cut 
costs, and raise inspection quality, a 
functional analysis was completed. 

Losses, it revealed, were incurred 
through overstocking of instruments 
for precision measurement. This oc- 
curred because employees made a 
practice of holding gages in personal 
tool kits between infrequent uses, forc- 
ing excessive purchases to maintain 
sufficient working reserve. 

Also, damage to expensive equip- 
ment resulted from improper use, and 
discounts for quantity purchases were 
lost because of individual item pro- 
curement. Finally, in certain instances 
brassing and rusting forced the termi- 
nation of gage life before the full term 
of use had been realized. 

To correct this situation, an order 
was issued requiring that all gages be 
returned to the control crib at least 
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once every 48 hr. This procedure im- 
mediately released many gages that 
had been kept in tool kits and had the 
further effect of insuring frequent peri- 
odic gage inspection. 

The problem of rusting of gage sur- 
faces was solved by the use of special 
lubricants or chrome plating of measur- 
ing surfaces to resist damage caused 
by acids deposited in handling. For 
thread gages fouled by brassing, special 
de-brassing baths were devised which 
afforded restoration to service. Gages 
below tolerance because of wear were 
reclaimed by chrome plating and lap- 
ping to size. 

It was also found that damage to 
gages caused by improper use resulted 
from a lack of knowledge of gage care, 
and an educational program was con- 
ducted for foremen, inspectors, and 
production workers. 

A check revealed that delay in trans- 
fer of records occurred in securing and 
returning gages, causing interruption 
in production while employees waited 
completion of the transaction. Under 
the old triplicate slip system, time was 
consumed initially in making out slips, 
locating gages, and also upon return — 
when the files had to be searched for 
the carbon filed under employee’s clock 
number and the original filed under the 
gage number. 

Gage Control 

After consideration of several al- 
ternate methods, a control procedure 
was tested, then adopted. First, all 
gage drawers were numbered and 
gage size and type indicated to facili- 
tate speedy location. Next, from ex- 
isting gage records, all units were seg- 
regated by size and type and a control 
number formulated to identify each 
gage or measuring device. 

Code identification seemed most 
feasible for this purpose and a simple 
code was devised. Plain plug gages 
are designated by "10"; plain plugs 
with special features are indicated by 
adding “7" to the type number, form- 
ing series “17.” To these type num- 
erals, figures indicating size of each 
gage are joined — a plain plug gage 
with special features designed to check 
0.080 in. carries the number 17-0.080. 
Serial number of gages within the type 
and size is added to this stem. Thus, 
if ten gages, size 0.080 in type 17 are 
stocked, controlling codes will run 
17-0.080-01 to 17-0.080-10. 

Thread ring, thread plug gages, and 
other measuring devices likewise were 
given specific exclusive numerical de- 
signations, and these were stamped on 
the handles. Moreover, since gages 
are removed from handles for repair 
or cleaning, the identifying number 
was also burned into the gage with an 


electric pencil to insure permanency. 

To facilitate control, gages were 
registered in a color-coded card index. 
A white master card for each gage 
carries the complete description, con- 
trol number, type size, class, tolerance, 
and material. Additional space is 
provided for the name of the manu- 
facturer, description of special features, 
and listing of parts checked by the 
gage. 

A blue loan-control card carries the 
control number and gage location at 
the top, and provides space for bor- 
rower’s clock number and signature, 
also date of issuance and return. 

And a salmon-colored location card 
carries the control number, gage loca- 
tions, borrower's clock number, but 
no space for signature. Space for 
Gage Inspection’s records of repair or 
disposal are also provided on this card. 

The three cards for each gage — 
master, loan, and location cards — are 
placed in sets, in numerical order, in 
a tub file, with numerical guides in- 
serted every 21 cards to assure ease 
of use. The last file space to the right 
in the tub file is used as an “out” file 
and is provided with sections for in- 
spection and production departments. 
To maintain time control, each depart- 
mental space is subdivided by guides 
for each day of the week, and thus, 
all gages subject to recall are auto- 
matically grouped for a given day. 

When a gage is requested, its size 
and type are specified. This auto- 
matically indicates the control number 
of the gage. The blue and salmon 
cards for the gage requested are re- 
moved from the file and the gage is 
drawn from its location. The em- 
ployee signs the blue loan card, the 
withdrawal date is stamped, and the 
card is filed under his clock number. 
The salmon-colored location card is 
placed in the out file in the division 
for the department in which the em- 
ployee works and under the day of the 
week on which withdrawal is made. 

No delay is entailed in returning 
gages. An employee gives his clock 
number and control number of the 
borrowed gage. The blue loan control 
card is removed from the clock number 
file, stamped with the return date, and 
refiled with the master card. 

The location card is withdrawn 
from the departmental division of the 
out file, the date of return is stamped, 
and the card is moved with the gage 
to the gage inspectors. 

If the gage is in good condition, the 
inspector initials the location card and 
stamps the date of the gage’s return 
to service, under the proper caption. 
The card is returned to file behind the 
master card and the gage is returned to 


Should the gage require lapping, de- 
brassing, plating or other repair, the 
name of the vendor or department 
rendering this service is entered on 
the location card which is then placed 
in the out file under "Repair’’ until 
the gage is returned. This completes 
the routine. 

Since a periodic survey of the loca- 
tion cards reveals the frequency of in- 
dividual gage use by specific type, it 
is possible to predict probable gage life 
with reasonable accuracy and to de- 
termine future needs for reserve and 
replacement. This permits quantity 
purchases rather than spot replace- 
ments, with consequent saving through 
quantity discounts. 

The entire system is simple to install. 
No special equipment other than a 
multi-wheel hand stamp for numbering 
cards and a librarian’s pencil-top date 
stamp for registering dates of issue 
and return is needed. 

A set of loan and location cards will 
last for a minimum of three months, 
and to prepare card replacements it is 
necessary only to stamp the index num- 
ber of the old card on the new. The 
master card is never replaced, re- 
maining active for the life of the gage. 
System installation was made without 
interruption of service. 

This system has proved economical 
in time and cost aspects as well as 
effective in control. The amount saved 
directly by its use far exceeds the 
small cost of initial installation, and 
the indirect savings have been much 
greater because a smaller number of 
gages thereby served increased de- 
mands and necessary replacements 
were fewer than formerly required 
(when a larger number of gages re- 
ceived relatively little use through im- 
proper distribution and control). 

Some of the methods discussed have 
had particular application only to the 
manufacture of precision flight-con- 
trol instruments, but problems of ma- 
terial conservation and control, re- 
duction of production costs, and im- 
provement of quality are those of the 
entire aviation industry. Peacetime 
changes will see the return of skilled 
labor and procurement problems will 
be less, but vigilance will continue to 
be the price of quality and economy. 

The economic future of any unit 
of the industry is not assured unless 
its methods and controls have been sub- 
ject to recent review — regardless of 
efficiency at installation. While jet 
propulsion, rotary wing design and en- 
gine improvements advance the tech- 
nology of flight, it must be remem- 
bered that only properly planned meth- 
ods and controls will improve produc- 
tion efficiency and raise product quality 
so that operation with profit is assured. 
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. . . Toward Better 
COMBINATION CONTROLS 


By J. W. KELLY, Chief Engineer, Adel Precision Products Corp. 

Aim of the company engineers was production of controls combining 
the best features of mechanical, electrical, and hydraulic systems. 
This called for planned development, and here are the successive 
achievements which marked the drive toward that goal. 


ompetition between mechanical, 
hydraulic, and electrical mode of 
actuation for various aircraft 
units has produced results that would 
probably not have been otherwise at- 

Consequently, after maximum effici- 
ency with minimum weight had been 
separately achieved with each mode of 
actuation it became obvious that com- 
binations of the mechanical, hydraulic, 


and electrical systems, utilizing the 
best features of each, would afford 
performance not yet realized. 

Recognizing this condition, Adel 
Precision Products Corp. undertook a 
program of developing of hydraulic- 
electrical combinations (termed Hy- 
dronic controls) and various mechan- 
ical-hydraulic combinations. 

First of the electrical-hydraulic com- 
bination units to be developed were 


the solenoid-operated selector valves. 
Available solenoids were thoroughly 
investigated for possible standard units 
usable to operate selector valves, but 
none were found that came within 
weight expectations. Accordingly a 
series of solenoids were developed and 
test results set up the general type 
of solenoid to be used for valve actu- 
ation. One of the first units put into 
production had a weight of 21 oz. and 
gave a pull of 60 lb. over a stroke of 
i in. at 18v. This solenoid was de- 
signed for intermittent operation and 
would reach a maximum temperature 
of 250 deg. F. after several hours of 
continuous operation. 

Attempts were then made to further 
reduce the weight, and finally, a double 
coil arrangement having a primary and 
a secondary coil was designed. When 
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the solenoid is first energized, both 
coils contribute to the pull. The plung- 
er, upon reaching the end of the stroke, 
operates a switch, interrupting the 
current to the primary coil, allowing 
the secondary coil to apply a holding 
pull. Thus, an instantaneous high am- 
perage input operates the valve; and 
the secondary coil, with low amperage 
input, utilizing the principle that pull 
increases inversely to the air gap, holds 
the valve in the desired position. This 
type of solenoid affords exceedingly 
high pull with minimum weight. 

Having developed a suitable solen- 
oid, a valve had to be designed to 
utilize the high pull and short stroke 
characteristics of the unit. Fig. 1 de- 
plete one of the company's first solen- 
oid valves. It requires no neutral posi- 
tion, and uses a rocker arm. A 30-lb. 
spring loads the rocker arm in one 
direction, the solenoid pulls 60 lb., and 
thus 30 lb. is available in both direc- 

Another type of valve (Fig. 2), has a 
rocker arm operated by dual solenoids. 
This unit requires a neutral position, 
hence, two of the double coil solenoids 
are utilized, one being energized for 
each position. When neither coil is 
energized, the valve is in neutral. An 
emergency over-ride lever is added to 
allow for mechanical actuation in event 
of electrical failure. 

To simplify design and reduce over- 
all cost and weight, a third type of 
actuation was developed which elimin- 
ated the need for a rocker arm. Be- 
cause of the pressure and return poppet 
arrangement, it is possible to obtain 
4-way valve action by lifting two ad- 
jacent poppets at once. Thus, as shown 
in Fig. 3, a cross bar is put between 
these two adjacent poppets, with the 
solenoid pulling on the cross bar. In 
this design, manual actuation is easily 
provided. 

Various types of valves, including 
the shut-off, 3-way, and 4-way units, 
have been designed for solenoid actu- 
ation, having single solenoids utilizing 
spring returns, or double solenoids with 
and without rocker arms. Operating 
pressures are 1,500 psi., and on some 
are as high as 3,000 psi. 

Motor-Actuated Valves 

The advent of small inexpensive 
electric motors allows motor-operated 
valves to become competitive with 
solenoid-operated valves. Although 
cost of the motor-operated valve is now 
slightly higher, proper production en- 
gineering may give either the cost ad- 
vantage. Over and above cost con- 
siderations, performance requirements 
may dictate the use of the motor-oper- 
ated valve or solenoid-operated unit, 
since both have advantageous charac- 



Fig. 4. Graph of relative freights of manual, 
solenoid, and motor-operated 4-way selector 


teristics for particular applications. 

Solenoid valves have the advantage 
of conventional selector valves, requir- 
ing a neutral position, whereas limit 
switches are required for motor-oper- 
ated valves to have a neutral position. 
However, this advantage is lost with 
valves requiring no neutral position. 

Emergency manual over-ride is 
easier to obtain on the solenoid be- 
cause of the free movement allowed 
in a solenoid when not energized. A 
manual over-ride of a motor valve 
leads to complications in design. 
Solenoid valves have the advantage 
where fast actuation is required, op- 
erating in a fraction of a second, 
whereas the time for motor valves is 
usually measured in seconds. However, 
this applies to direct connected con- 
ventional poppet design solenoid valves 
and not to pilot-operated valves, which 


are inclined to be somewhat slow and 
erratic in operation. 

Extremely high starting loads, usu- 
ally found in the larger valves, are 
handled more effectively by motors 
which will give out high initial torque 
as compared with the low initial torque 
of a solenoid. 

Also, a motor-operated valve can be 
readily designed to stay in cither ex- 
treme position without being energized, ' 
whereas a solenoid requires contin- 
uous energizing to hold its position 
unless locking mechanism is provided. 

As shown in the weight-comparison 
graph of Fig. 4, solenoid valves are 
lighter than motor valves in the smaller 
sizes, the curves crossing slightly above 
the yi- in. line size. Above yi-in. line 
size, the motor valves have definite 
weight advantages. 


The power package — a combination 
of electrical and hydraulic unite — has 
provided the industry with another unit 
of extreme versatility combined with 
weight-saving. Some time ago, when 
there was a need for an actuator re- 
quired to hold the valve in extreme 
positions for a prolonged period, the 
device shown in Fig. 5 was developed. 
An electrical-mechanical actuator, or- 
iginally considered, presented over- 
heating problems when held in a stalled 
position. By utilizing a small electri- 
cally driven gear pump, taking fluid 
from the return side of the valve, a 
simple reversible pump and cylinder 
combination was devised, providing 
easy actuation of the valve and mini- 
mum weight. Because of built-in leak- 
age in the gear pump and cylinder, no 
over-heating problems were encoun- 

This device led to the development 
of a power package (Fig. 6) for ac- 
tuation of landing gears and flaps for 
light aircraft. The unit includes a 
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motor-driven gear pump submerged in 
the hydraulic reservoir — a glass tube 
permitting visual inspection. An in- 
tegral selector valve allows positioning, 
a by-pass valve avoids possibility of 
the reservoir overflowing, and a built- 
in relief valve provides adequate ther- 
mal protection. The device, weighing 
4 Yt, lb., dry, has an output of gpm. 
at an operating pressure of 300 psi. 

duty unit dictated a slightly sturdier 
design. This unit, designed primarily 
for emergency power stand-by, incor- 
porates a motor, pump, reservoir, relief 
valve, and pressure and return ports. 
The glass reservoir is replaced by a 
casting — fluid level being easily deter- 
mined with a dip stick. Provision is 
made for the adaptation of the Adel 
"Stacking Midget,” and thus a package 
unit can be obtained incorporating a 
motor, pump, reservoir, relief valve, 
auxiliary pressure and return ports, 
and one or more selector valves. 
The unit gives 800 psi. output at 
.7 gpm., with i gal. capacity for 11 
lb. dry weight 

A somewhat different problem led 
to the development of the pump and 
tank combination, shown in Fig. 7, 
which forms the basis of a power pack- 
age. Difficulties in pumping oil at 35,- 
000 to 40,000 ft. prompted the design 
of the pump which shows no cavitation 
effects at high altitude under high or 
low temperature conditions. The unit 



gear pump (submerged in glass reservoir] 
and integral selector valve. Output is % 
gpm. at 300 psi. 

includes the pump, motor, reservoir, 
built-in relief valve, and selector valve, 
and other hydraulic components can be 
added to produce a power package, 
which, with a weight of 37 lb., gives 6 
gpm. at 1,000 psi. In Fig. 8, power 





package. 


package weights are plotted against 
hydraulic hp. output. It is interesting to 
note the slope in the hp. ratings below 
the 1 hp. point. 

The need for combination controls is 
definitely brought out in the field of the 
power position control. Three different 
types of follow-up systems utilizing- 
hydraulic power source and allowing 
efficient power position control, will be 
discussed. 

Mechanical Follow-Up 

Fig. 9 shows a schematic diagram of 
a mechanical follow-up system applied 
to hydraulic 4-way valves. Our com- 
pany has developed several planetary 
gear follow-up systems, but finds that 
this walking beam system, through 
sheer simplicity, has much to offer. 
The walking beam provides a simple 
follow-up mechanism on a sensitive 
rocker arm type selector valve. Move- 
ment of the master, or control lever, 
opens the valve to operate the power 
cylinder, and displacement of the fol- 
low-up mechanism shuts off the valve 
when the piston reaches the desired 
position. Motoring and hunting and 
other difficulties usually present in 
power position controls, are absent. 

Hydraulic Follow-Up 

Another installation (Fig. 10), the 
Adel Isodraulic system, has a hydraulic 
follow-up. Offering advantages in 
weight-saving, simplicity, and smooth 
operation, it consists, basically, of 
three cylinders in parallel — cylinder 1 
forming the master unit, cylinder 2 
the valve operating unit, and cylinder 
3 the follow-up unit — and works on 
the principle that when the first piston 
is moved and held, the second is moved, 
and the third will move an amount 
equivalent to the first As the master 
piston is moved, the second piston 
operates the 4-way valve, which ap- 
plies pressure to the proper side of the 
power cylinder. Movement of the 
power piston operates the follow-up 
piston which automatically shuts off 
the valve when the desired position is 
reached. 
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Electrical Follow-Up 


Utilizing the electrical control on 
hydraulic power, through the medium 
of a solenoid 4-way valve, another 
type of power position control com- 
bination is presented. Fig. 1 1 shows a 
schematic view of a simple electrical 
(Hydronic) follow-up system. The 
master potentiometer upsets a bridge 
relationship with the follow-up poten- 
tiometer, and thus, the relay control 
box actuates the solenoid valve to 
allow the piston to go to the desired 
position, at which the follow-up poten- 
tiometer shuts off the valve. 

As seen in Fig. 12, the Hydronic 
system, for long distances, is the light- 
est of the three. Up to about 50 ft., 
the Isodraulic position control enjoys 
weight advantages, and below 20 ft. 
the mechanical system is the lightest. 

However, other factors, invariably 
enter into the follow-up choice. Actual 
position indication and system "feel" 
are naturally obtained in the mechan- 
ical and Isodraulic systems, whereas 
no feel is obtainable in the Hydronic 
system. Long installations are easiest 
to install with the latter, the Isodraulic 
coming second, and the mechanical 
third. The Isodraulic and mechanical 
follow-up systems being self-contained 
are not dependent upon any outside 
source of power for actuation and 
follow-up, whereas electrical power is 
required for Hydronic operation. Mul- 
tiple installations are easier to obtain 
with electricity, requiring only slight 
revisions in circuits. For utmost sim- 
plicity and comprehension, when serv- 
icing in the field, the mechanical sys- 
tem would rate first, Isodraulic second 
and Hydronic third. 
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Production-Wise Technique 
Multiplies Template Repro 


Planning a new reproduction department, Consolidated Vultee 
engineers devised a simplified layout based on mass-production 
experience. Result: Loft masters and templates are now being 
turned out with new record speed and economy — and in numbers 
even surpassing the three-fold increase planned. 

By C. F. REUPSCH, CM of Materials and Pr ocesses. and 
R. E. GREEN, Supervisor of Template Reproduction , 

Consolidated Vultee Aircraft Corp., Son Diego 


W hen the new template repro- 
duction department of Con- 
vair's San Diego division 
went into operation early this year, it 
represented the culmination of several 
years of intense planning and research. 

One of tlie first problems in laying 
out the new department was the selec- 
tion of methods to be used in reproduc- 
ing the variety of work required by the 
engineering, tooling, experimental, 
and template departments. Based on 
the standpoint of efficiency, durability, 
versatility, and economy 6f operation, 
two basic methods were decided upon 
— the reflex and the offset proofing 


processes. In addition, it was decided 
to add a large camera capable of reduc- 
ing loft drawings to convenient size 
for blueprinting purposes. 

Arrangement of equipment and vari- 
ous working spaces was aimed so that 
each was a self-contained unit. At the 
same time it was desired that a straight 
line flow of materials should exist, 
within limitations imposed by the de- 
partment’s location, area, and support- 
ing columns. The final layout decided 
upon is shown in fig. 1. 

All loft masters enter the department 
from the entrance shown at the left in 
Fig. 1 and leave through the light trap 


seen at right center. Masters 3x5 ft., or 
less, may be routed to cither of the con- 
tact printers or to the camera room, 
while anything larger, up to the maxi- 
mum size of 5x12 ft., is cared for on 
the large printer or camera. A mono- 
rail system facilitates handling of large 
metal masters and stock. 

Photographic chemicals are brought 
in from the area-way to a small service 
elevator, where they are lifted to a 
mezzanine extending over the develop- 
ing trays. This enclosed mezzanine 
serves as a chemical mixing room 
(Fig. 2), from which solutions arc 
piped to the trays and tanks by gravity 
lines. All stock enters the department 
from the area-way and is stored in 
locations convenient to each of the op- 
erating units. 

One of the most interesting features 
of the department is the lighting sys- 
tem, which is not only most convenient 
but also insures the absolute safety of 
sensitized photographic materials. All 
white lights operate from key switches, 
which makes it impossible for these 
lights to be turned on by unauthorized 
personnel. In addition, automatic 
switches are installed at every doorway 
so that in case the white lights are on 
in any of the rooms they will be in- 
stantly turned off upon the opening of 
any of the doors. 
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Fig. 3. (Left) Cylindrical press is used for transfer of layouts or 
templates to metal sheets by means of a circular blanket. Press can 

half-contours developed. Fig. 4. (Right) These are vertical develop- 




The offset proofing press is a com- 
plete reproduction unit. Tooling lay- 
outs or templates to be reproduced are 
received from the adjoining template 
manufacturing department. These 
are placed on the press bed, inked 
with a hand roller, and the impression 
is transferred to either bare of white- , 
painted metal by means of a cylindri- 
cal blanket (Fig. 3). 

Installed originally to make only di- 
rect copies, the usefulness of the press 
has been tremendously increased 
through division-originated develop- 
ments. The first of these introduced 
an especially-prepared intermediate 
blanket which made possible the pro- 
duction of right-hand or mirror images. 
This, in turn, led to the making of com- 
plete symmetrical reproductions from 
layouts having but one half of the con- 
tours developed to the line of sym- 
metry. These developments have re- 
sulted in reducing the production load 


on the photographic section of the 
template reproduction department. 

Work in the photographic section 
is based on the large glass negatives 
used in the reflex method. Vertical 
tanks and an overhead conveyor makes 
possible the simultaneous handling of 
a large number of glasses (Fig. 4). 
After glasses have been air dried they 
are transferred to the screening room 
for the application of adhesive and 
sensitized paper. The adhesive, which 
is specially made for this purpose, is 
applied to the glass by means of a 
silk screen (Fig. 5). 

Following this, the glasses are placed 
in drying racks (Fig;. 6), until the 
adhesive is quite tacky. The glasses 
are then returned to the screening 
table, and sensitized paper is rolled 
over the adhesive surface, after which 
the edges are trimmed and the glasses 
are stacked one on top of the other 
in the curing room, to remain approx- 


imately 24 hr. At the end of this time 
the negatives are placed in vertical 
racks along the walls of the curing 
room where they stand for another 
24-48 hr. 

Negative glasses are withdrawn 
from the curing room, as needed, and 
exposed on either of the two contact 
printing tables (Fig. 7). Then they 
are developed in the horizontal de- 
veloping trays (Fig. 8) and placed on 
racks to be dried by ah overhead 
warm air blast. After drying, the nega- 
tives are returned to one of the con- 
tact printing tables and a positive ex- 
posure is made on sensitized metal. 
The negatives may then be held for 
several days, or they may be sent to 
the stripping room immediately to 
again go through tHe process of clean- 
ing, screening, and curing. 

An entirely new method of sensitizing 
metal, plastics, and wood is used at 
San Diego to assure a perfectly uni- 
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form layer of emulsion. This gives 
uniform densities in the finished print 
as well as permitting the sensitization 
of various materials very quickly. The 
method used is very similar to the pro- 
cedure of laying down a decal. 

Specially prepared photographically 
sensitized paper is first immersed in 
a tray containing diluted isopropyl al- 
cohol. The emulsion side of the paper 
is then placed in contact with the 
painted metal, plastic, or wood, and 
after approximately 1 min. the paper 
backing is peeled away, leaving the 
emulsion adhered to the stock. In 
case of necessity the emulsion can be 
transferred to the material, dried, and 
used within 15 min. 

Sensitized metal up to 3x5 ft. may 
be developed in the horizontal trays 
after exposure, although it is custom- 
ary to develop both large and small 
positive plates in stainless steel ver- 
tical tanks set in the floor. Special 


load bars, working from an overhead 
crane, handle the 5x12 ft. sheets, or 
the equivalent in smaller sizes, through 
the developing and fixing tanks (Fig. 

9). 

The developed plates are then trans- 
ferred, along with the load bar, to an 
endless conveyor which carries them 
through washing and drying cabinets. 
Upon emerging from the drying cabi- 
net, the finished reproduction is outside 
the reproduction department and is 
ready for use in the template manu- 
facturing section. 

The camera room is designed for the 
purpose of making reduced copies on 
film from which blueprints can be 
made. The camera, of the horizontal 
type, was designed and built by the 
division. Built integrally with the 
camera is a 5x12 ft. copy board de- 
signed to hold metal drafts in position 
by vacuum (Fig. 10). Special camera 
backs make it possible to use the ap- 


paratus as an enlarger, and micro- 
metric focusing permits making of ac- 
curately scaled negatives or reproduc- 
tions. This camera has also been used 
in special cases for complete reproduc- 
tion of loft boards and templates. Sur- 
rounding the camera on three sides is a 
compact darkroom for developing neg- 
atives and making small contact prints. 

This department was originally de- 
signed for approximately a three-fold 
increase in production over that regu- 
larly achieved by the original template 
reproduction department. For some 
time now this figure has been greatly 
exceeded, it not being unusual to turn 
out 55,000 sq. ft. of template repro- 
ductions per month. This output has 
helped tremendously in facilitating pro- 
duction of B-24 Liberators and B-32’s. 
And plans for new planes are being 
reproduced daily in this department 
with a speed and economy formerly be- 
lieved impossible. 
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Rapid-Action Jig 
Ejects Finished Job 

• By fitting a V-block with lever 
clamp and spring ejector, Leo Malecki, 
of G.E. Schenectady plant, speeded 
output and reduced drill breakage. Re- 
ferring to diagram, (a) is work to be 
drilled, (b) jig, (c) flat surface 
against which work bears, (d) lever 
clamp, (e) spring-operated ejector, 
and (f) chamfer which directs chips 
through hole (g). V-block is at (h) 
and (j) is plate-holding drill bushing. 


Pre-Set Beading Machine 
Eliminates Material Waste 

• Through use of this beading ma- 
chine devised by company's plant en- 
gineers, Bell Aircraft has improved 
accuracy of tube beading process and 
has overcome previous loss of mate- 
rial through overbeading — frequent 
when hand method was used. Machine 
has stop to gauge accurately distance 
of bead from end of tube and adjust- 
able beading roller which turns out 
identical work indefinitely after it has 
once been set to required depth. 
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Puffing Taxi Stability 
Into Conventional Tail Gear 

By M. G. SCHERBERG, Head, Special Projects Group, Aerodynamics Depl., 


D uring taxiing, the free-swivel 
wheel of the conventional tail 
gear renders the airplane directionally 
unstable, and pilot must constantly use 
the brakes for directional control. This 
instability becomes particularly trou- 
blesome on windy days and when con- 
siderable taxiing must be done. 

To avoid this rather tiring experi- 
ence, pilots will do their straightaway 
taxiing with the tail wheel locked, and 
then unlock the wheel for turning or 
close maneuvering. If only shallow 
turns are needed, the turn is often 
forced with the tail wheel locked. This 
practice leads to accelerated wearing of 
brakes and tail wheel tire. 

In some instances, steerable tail 
wheels have been introduced to simp- 
lify directional control, but the insta- 



bility still remains and requires the 
attention of the pilot. And aside from 
the cost in weight, there is an addi- 
tional control which must be checked 
and serviced. The usual tail wheel 
lock has some free play and this prob- 
ably contributes to the curved tracking 
often experienced with locked tail 
wheels— especially when the plane is 
taxied or landed in a crosswind. Al- 
though this is not a serious difficulty, 
its elimination would contribute to a 
much-needed reduction of pilot’s re- 
quired attention — now very thinly dis- 
tributed between instruments and con- 

One notable attempt to cope with 
these problems was reported in 1939. A 
Sports Avian was equipped with a 
tail wheel unit in which the thrust 




bearing between the wheel yoke spindle 
and spindle housing consisted of a 
roller bearing on a cylindrical cam so 
that a part of the load on the tail trans- 
mitted a centering torque on the wheel 
whenever it was off center. It was 
stated that the strong centering action 
provided good stability in ground runs 
and taxiing. 

And a 1943 report indicated that 
this type of centering action was also 
found in the Heinkel He-111 and the 
Messerschmitt Me-109. The thrust 
bearing in the Me-109 comprised a 
roler on a cam such as used in the 
Sports Avian, but in the He-111 the 
centering action was transmitted 
through a set of matched cams. Good 
ground run stability was also indi- 
cated in this report. 

After a review of existing literature, 
Chance Vought Aircraft decided to 
undertake the experimental develop- 
ment of a matched-cam type of load 
centering tail wheel for application 
to the Corsair. The objective was to 
design a set of cams which could trans- 
mit enough centering action to provide 
positive stability over a considerable 
part of the taxiing speed range, and 
be sufficiently stiff directionally to 
allow safe crosswind landings (even 
for “green pilots”) without locking the 
tail wheel, but not be too stiff for 
turns from a standstill or at customary 
taxi speeds. Also when the tail wheel 
was off the ground, the cams would 
be required to center the tail wheel by 
spring action. 

Figs. 1 and 2 show diagrammatically 
how the cams function. Fig. 1 repre- 
sents the airplane in a right turn. The 
force F b is the ground reaction pro- 
duced by application of the right brake. 
This force induces the ground reac- 
tions, F f and F,, which affect the 
curved tracking of the airplane. With 
the usual free-swivel tail wheel, the 
force F, is negligible, and Ft — the side 
force on the front wheels — will wind 
the airplane into a tightening spiral 
unless brake is applied on the left 
front wheel. 

Fig. 2 shows the action of the 
matched cams in this situation. (See, 
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matched cam type of load centering tail 
•heel: (I) Spindle yoke, (2) lower cam. (3) 
upper cam. (4) upper bushing. (S) housing. 
(S) lower bushing. (7) boll. (S) spring. (9) 
sleeve nut. and (10) washer. 

also, Fig. 7). The pressure of the 
upper cam which supports the tail load 
(F t ) on the lower cam induces the 
reaction F, from the ground. By mak- 
ing the cam angle (a.) large enough, 
for a given amount of trail of the cen- 
ter of the wheel from the spindle axis, 
the force F, will, for the usual taxi 
speeds and rates of turn, have a higher 
turning moment about the airplane 
c.g. than will F t . Hence, as soon as 
the brake action is removed, the radius 
of turn of the airplane c.g. will in- 
crease until the plane is tracking on a 
straight course. 

It is clear that the cams will re- 
main in the locked position until the 
side force F, has become large enough 
to slide the lower cam. Once sliding 
has started, the force F, will remain 
constant in magnitude so long as the 
direction of motion remains un- 
changed. Because of friction, the con- 
stant value will be greater for the op- 
ening of the cams than for closing. 
Thus, because of the friction between 
the cam surfaces, the side force F, will 
have a range of values between two 
fixed values (F 1(i and F,_) for each 
of the open positions. 

Fig. 3 shows a force diagram for 
the cam action. The airplane will 
have: (a) Positive stability when the 
induced side force at the tail wheel 
is less than F, ; (b) neutral stability 
for side forces between F. and F, ; 
and (c) negative stability when 
F, g Fi . Successful application of 
this very simple device depends to a 
great extent — as will be shown in the 
discussion of the test results — on the 
presence of a suitable lubricant. 

Preliminary Design 

A Corsair was made available for 
the tests and basic dimensions 'were 
selected so that an adoption of the 
cam design could be made for the plane 
with a minimum of design changes. 
With these basic dimensions and some 
values of anticipated friction coeffi- 
cients, it was estimated (after dis- 
cussions with the experimental pilots) 
that a 22-deg. cam would be about the 
steepest acceptable if excessive brak- 
ing action for turning from a stand- 
still were to be avoided. 

Fig. 4 shows a sectional view of 
the experimental design, and Fig. 5 
depicts the component parts labeled 
to correspond to the sectional drawing. 
The spindle yoke (1) has lower cam 


(2) of aluminum-bronze staked in 
place on the spindle. The upper cam 

(3) is of case-hardened steel with an 
aluminum-bronze bushing (4) pressed 

The unit is assembled by dropping 
the upper cam into place in the hous- 
ing (S), then bolting so that it is 
fixed relative to the housing. The 
spindle yoke with the lower bushing 
(6) in place and with the lower cam 
staked on, is slipped into the housing 


and bolt (7) and spring (8) are then 
slipped into the hollow spindle from 
the upper and lower ends, respec- 
tively. Sleeve nut (9) is slipped 
through washer (10) and then screwed 
onto the bolt until the spring is com- 
pressed to design pressure. When 
the space between the housing and the 
spindle has been filled with suitable 
lubricant, the unit is ready for in- 
stallation on the plane. 

Fig. 6 shows the positions of the 
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cams on the yoke-spindle when the air- 
plane is making a landing run or is 
taxiing on a straight heading. Fig. 7 
shows the cam position when the tail 
wheel plane is approximately 90 deg. 
to the fuselage axis — when the air- 
plane is in a turn about a pivoting 
front wheel. And finally Fig. 8 shows 
the cam positions when the tail wheel 
has swung through 180 deg. while the 
craft is being backed up on the line 
or into the hangar. As can readily be 
surmised, it was this last position with 
its high stresses which was difficult to 
cope with from a structural and per- 
formance standpoint. 

Test Results 

Cams of 10, 14, 16, 18, and 22-deg. 
were tested. The 22-deg. cam, with 
so-called "altitude” grease as a lubri- 
cant was tried first and proved to pro- 
vide too positive a lock. The cams 
would not open when the airplane was 
towed out of the hangar — the tail 


wheel skidded sideways during turns. 

The 10-deg. cam was then tested 
and was adequately free for the tow- 
truck but the jumpy swivel action in- 
dicated clearly that the cams would 
require a special lubricant to obtain 
desired performance. (An oil-graph- 
ite mixture had been used.) The test 
pilot could not detect noticeable cen- 
tering action. This cam was not 
tested for turning stability — tendency 
to maintain a fixed turning radius 
with free brake after the airplane is 
put into a turn. 

The 14-deg. cam also gave jumpy 
swivel action when first installed but 
this effect was very much reduced as 
the tests progressed. This cam gave 
the first favorable results and was 
tested by several test pilots. Strong 
centering action did not occur in this 
case either, but turning stability was 
very noticeable at the lower speeds and 
rates of turn. If the turn was slow, 
the craft was easily straightened by 


kicking opposite brake, after which it 
maintained a straight track without 
further application of the brakes. A 
tight turn required two kicks on oppo- 
site brake to achieve a straight track. 
Thus, some pilot familiarization with 
the use of brakes would be necessary 
to take full advantage of the 14-deg. 

The plane was taxied up to rela- 
tively high speed (50-60 mph.) with 
variation of acceleration, and main- 
tained a straight course without the 
aid of brake or rudder. It held a 
straight course when taxied in a 30- 
mph. crosswind with 50-mph. gusts. 
A ground crew handling-test indi- 
cated that the 14-deg. cam would be 
satisfactory in that respect It took 
four men at the tail, instead of the 
usual three, to open the cams an'd 
swing the airplane. One man handled 
it easily with the use of a tail wheel 
handling bar, which slips into the 
hollow tail wheel axle and provides 



very satisfactory leverage action. 

Thus far in the tests, one factor was 
evident — taxiing was simplified be- 
cause the brakes were required much 
less for making and stopping turns, 
and practically not at all for straight 
taxiing. However, landings in cross- 
winds indicated that judicious use of 
brakes would be necessary and there- 
fore, the 14-deg. cam would not be stiff 
enough for green pilots. 

Hence, it was apparent that these 
cams would not afford best results 
until an adequate lubricant could be 
found which would permit the use of 
sleeper units. To overcome this diffi- 
culty, a set of 14-deg. cams and a set 
of 16-deg. cams were made of porous 
material — oil-filled and self-lubricat- 
ing. Some improvement was found in 
the centering action from the new set of 
14-deg. cams but they were still too 
free for crosswind landings. The 
16-deg. cams failed at the points in 
the 180-deg. position. Accordingly, the 
use of this porous material was aban- 

It was then decided to revert to the 
aluminum-bronze and steel combina- 
tion. For lubrication, a graphite dough 
was used — flake graphite with altitude 
grease as a filler — and the lubricant 
problem was solved. The 18-deg. cams 
were then installed and tested. The 
pilot did not find objectionable the 
amount of brake necessary for making 
turns from a standstill, and the extra 
brake necessary could be essentially 
eliminated by using down-elevator dur- 
ing the turn. All non-fast turns auto- 
matically straightened when the brake 
was released, and as with tricycle gear 
some brake was necessary to hold a 
turn. High-speed turns would auto- 
matically come out if not held too long 
(not more than about 15 deg.). How- 
ever, crosswind landings with the 18- 
deg. cam indicated that it might also 
prove hazardous for the green pilot. 

Accordingly, the 22-deg. cams were 
installed again, this time with graph- 
ite dough, and gave substantially same 
taxi characteristics observed with the 
18-deg. units. The tail wheel was ade- 
quately stiff for crosswind landings and 
should not prove hazardous except 
with very awkward use of brakes. 

Into-wind landings did not require 
brakes for directional control and the 
opinions of the seven pilots who 
tested the 22-deg. cams, was very 
favorable — agreeing that these cams 
did simplify and improve taxiing and 
landing. They were particularly 
pleased with the removal of the lock 
control — one less to remember. Un- 
fortunately, it has not been definitely 
established that the 22-deg. cam is 
optimum. Thus, a 24-deg. cam may 
still be tolerable at low speeds and 
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Pig. 8. Position ol cams at 180 deg. 


provide additional security for cross- 
wind landing. However, it is believed 
that a practical start has been achieved 
and that further improvement should 
await experience in service. 

The results indicate that the center- 
ing tail wheel does have some faults. 
Turns on soft ground or ice will be 
more difficult than usual, and in a 
ground crew handling-test on the 18- 
deg. cams, although it took quite a bit 
of effort, four men at the tail could 
open the cams and swing the plane. 
The 22-deg. cam was not so tested and 
it is expected that as many as five men 
may be needed to swing the plane, 
with such installation. One man can 
turn the tail wheel easily with the 
handling bar. If any of the difficulties 
mentioned were considered of sufficient 
importance in a particular installa- 
tion, they could be eliminated by use 
of an external release located at the 


tail wheel, and pilot or crew could tem- 
porarily release the cam action. How- 
ever, such modification would detract 
from the simplicity of the unit. 

The advantages of the installation 
may be summarized as: 

(1) The plane is directionally stable 
for normal taxiing conditions, hence 
taxiing is simplified and requires less 
attention from pilot. 

(2) Pilot has one less control to 
remember for takeoff and landing — 
lock control is removed. The cams pro- 
vide a positive lock until condition of 
neutral stability is reached. 

(3) A positive anti-shimmy tail 
wheel is provided, and shallow cams 
may prove practical for heavily loaded 
nose wheel installations. 

(4) Longer and better service will 
be procured from brakes because they 
will not have to be applied as fre- 
quently. 
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TULSA 


ONE OF AMERICA’S GREAT AIRPORTS 


T hanks to the progressive cities and towns all 
over the country now developing new air- 
ports, or expanding their present facilities, post- 
war flying in the U. S. will be much more pleasant, 
convenient and faster than ever before. 

Long noted for its outstanding service is the 
Tulsa Municipal Airport — a steadily profitable 
and growing operation since its inception in 1928. 
Although Tulsa clears more than 500 ships daily 
— military, commercial and incidental flights — 
facilities are so coordinated that the private flier's 
in-and-out time is cut to a minimum, fueling and 
plane check-up are prompt. Weather reports and 
clearances are readily obtained. This is the kind 
of service that brings fliers back again and again. 
At Tulsa, too — as at other progressive airports 


and with leading airlines — Texaco Aviation Gaso- 
line and Texaco Aircraft Engine Oil have been the 
outstanding preference for many years. In fact — 
Afore revenue airline miles in the V. S. are 
flown with Texaco than with any other brand. 
Why not let the choice of the nation’s great air- 
lines and airports be your guide in buying avia- 
tion gasoline and oil? 

Wherever you are located, a Texaco aviation 
representative will gladly help you pick the right 
lubricants and fuel for your needs, and can often 
suggest improvements in maintenance practices. 
Texaco Aviation Products are available through 
more than 2300 Texaco distributing plants in the 
48 States. The Texas Company, Aviation Division, 
135 East 42nd Street, New York 17, N. Y. 


TEXACO Lubricants and Fuels 


FOP 


FOR THE AVIATION INDUSTRY 


EVERY SUNDA 
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DE-ICER PUMPS 
DEMAND EXPERT CARE 


Herein, a special technique is described for servicing and testing 
Romec pumps used for operating de-icers and instruments. 



T here are two sizes of this 
pump, the smaller one (Fig. 1) 
having a plain casing while the 
larger (Fig. 2) is provided with ribs 
for cooling. Each series is made with 
various drives, as shown in Table I. 
Otherwise there is no difference be- 
tween the two so far as principle or 
servicing are concerned. 

Operation is on the rotary principle, 
there being two vanes mounted in an 
eccentrically placed rotor in the cy- 
lindrical pump liner. In order to 
assure a close fit between the blades and 
liner, blade ends are fitted with rock- 
ers which follow closely the crescent- 
shaped walls of the displacement cham- 
bers (Fig. 3). Rotation may be in 
either direction with equal efficiency. 

Lubrication, which is automatic, is 
regulated by an oil meter built into the 
pump. Parts are shown in Fig. 4 and 
the assembled meter in Fig. 5. Oil 
is taken from engine pressure lubrica- 
tion system, either through a port in 
the mounting pad or by means of an 
external pipe connected to the engine. 

Inspection and Servicing 

Tools used for these operations are 
shown in Fig. 6 and may be purchased 
from the pump manufacturer or made 
from 1020 steel and cyanide, hardened. 

Preflight. Check vacuum gage for 
inlet pressure. Gyro-horizon and di- 
rectional gyro use 4 in. Hg vacuum, 
while turn-and-bank uses 2 in., with 
vacuum regulator (Fig. 7) to give re- 
duced pressure. For troubles and 
remedies see Table I. 

Every 25 hr. Check installation for 
leaks or loose fittings. Clean suction 
regulator screen. Check castings for 
excessive oil film, which would indi- 
cate leakage through cracks. 

Every 200 hr. Remove oil meter cap 
nut and clean out sludge; while apart, 
lift flat spring in cap to increase pres- 
sure against metering plate. If driving 
pin and metering plate have been sepa- 
rated, punch mark at one of the num- 
bers indicates correct notch for reas- 
sembly. Remove hex plug in lefthand 
end plate over oil meter. If operating 
properly, oil should bubble from open- 
ing, when running pump. 

Lubrication is automatic, therefore 
oil does not require replenishing. Ad- 
justment of oiling rate is considered 
later under test instructions. 

Disassembly 

Referring to Fig. 8, remove pump 
from engine. Then perform following 
operations: (a) Remove all fittings, 


plugs, and lockwires; (b) use wrench 
T-20 to remove seal nut, turning coun- 
terclockwise ; (c) lift out coupling as- 
sembly; (d) using wrench T-17, take 
off cap nut from end opposite to drive, 
turning counterclockwise; (e) lift out 
oil metering plate and driver, taking 
great care not to scratch lapped sur- 
faces; (f) remove eight screws and 
washers from drive end plate, then re- 
move plate, being careful not to lose 
needle bearings, also do not try to 
remove thrust plates, which are 
doweled into end plates; (g) remove 
opposite end plate and mark for iden- 
tification; (h) lift out rotor, blades, 
and rockers, together with filler plate, 
shims, and ball bearing; (i) using 
puller T-32, remove ball bearing from 
rotor, after which lift off filler plate 
and shims (do not attempt to remove 
ball bearing except by using tool 
T-32; (j) remove four gaskets and 
oil line sleeves (if any) from body 
or end plates; and (k) wash all parts 
carefully in gasoline or cleaning fluid 
and remove any slight burrs which 
result during disassembly. 

Check all internal parts to see that 
no sharp corners have been rounded. 


since this would cause leakage in pump 
when working. 

Scored or worn blades or rockers 
should be replaced. Check blades for 
end wear and slot clearance. End 
clearance less than .008 in. and slot 
clearance less than .0025 in. will be 
satisfactory. 

Inspect ball race for wear and ’shaft 
fit. There should be light-press fit on 
shaft and fingcr-pusli fit in end plate. 

Replace filler plate ldck pins if Worn. 

In case of seizing of pump through 
lack of oil, blades and rockers must 
be replaced and any galled aluminum 
removed from end plates, liner, and 
rotor slots. Check rotor for any other 
damage. 

Inspect faces of thrust plates and 
mating faces on pump body. They 
should be smooth and abrasion-free. 

Clean oil channels in end plates with 
compressed air and blow out all oil 
passages on other parts. 

Examine driving members and seal- 
ing surfaces and replace any badly 
worn parts. Slightly worn sealing 
surfaces can be lapped, but should 
never be ground. Steel seal plate can 
be lapped on a flat iron plate with 
fine carborundum, taking care that 
mixture is not too wet, as this will 
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cause irregularity. Bronze seal seat 
in seal nut is refinished by holding 
against rapidly rotating, fine round 
hone, lubricated with gasoline. If 
scat does not clean up within 1 min., 
take a light cut on a bench lathe and 
repeat honing. Lapping compound 
must never be used with bronze sur- 
faces. 

Replace seal disk and cap-nut gasket 
on oil meter with new ones. If pin in 
metering plate is excessively worn, re- 
place entire metering plate assembly. 

If wear in oil metering plate driver 
notches causes loose fit in plate, install 
new driver. Inspect lapped surfaces 
and see that they are in good condi- 
tion. Minute oil holes must be clear. 


Reassembly 

Lubricate all parts with AN-VV- 
0-446 oil, Grade 1120 (SAE 60). 

To install end plates on body, first 
inspect to insure replacement at same 
ends as formerly. Insert oil line sleeves 
in upper and lower channels in end 
of body away from drive end. Then 
place sleeve gaskets in mating chan- 
nels in end plates. Cover mounting 
surfaces of end plate and body with 
thin covering of synthetic rubber 
cement — Spec. (2)26571) — to within 
'/i in. from edge. Fit end plate over 
dowels in body, carefully aligning oil 
sleeves and gaskets. Fasten with eight 
screws and washers. 

Check alignment of rotor in liner 


to see whether dowel pins give correct 
clearance at seal line (see Reference C 
of Fig. 3). With ball bearing in place 
on shaft, insert rotor in body after 
using Prussian blue for spotting on 
surface. Turn rotor with tool T-33. 
Minimum clearance — .00025 in. — 

should just allow rotor to wipe liner 
at point of contact. Since there is no 
wear at seal line, end plate assembly 
should be reset and doweled when 
clearance is over .0015 in. 

Assemble blades in rotor in same 
position and in reverse order in which 
they were disassembled. 

To provide necessary end clearance, 
stand rotor on drive end. Place filler 
plate, then shims, over shaft end away 
from drive. Follow with ball bearing. 
Coat filler plate with heavy oil, so that 
it will stick to rotor, then turn plate 
until one of three pins is in line with 
blade end. By sighting along this blade, 
when inserting this assembly into body, 
line up pins into holes in end plate. 
Tap assembly into place with fiber 
hammer until it bottoms. Blade ends 
should wipe very lightly on thrust 
plate. Make sure that blades wipe 
thrust plate correctly by shimming be- 
hind ball bearing. When removing ball 
bearing use tool T-32. 

Insert rockers on blades, selecting 
sizes with not over .015 end clearance 
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and small radial clearance (max per- 
missible is .0015), because too much 
clearance at this point will affect pump 
performance. 

Turn rotor slowly to check for tight 
or sticky spots. 

Coat needle bearing inner race with 
heavy oil and assemble the 50 needle 
bearings around shaft, using small 
magnetized tool for handling them. 

To reassemble drive end plate on 
pump, place a sleeve in each oil chan- 
nel and fit a gasket over them. Clean 
thrust plate, then dowel onto end plate. 
Lightly cover with synthetic rubber 
cement, as with other end plate, and 
place filler plate in position in body, 
with dowel pins in holes, then slide end 
plate over needle bearings, dowel pins, 
and oil sleeves, and finally fasten with 
screws and washers. 

Blow out oil channels with air pres- 
sure. Turn rotor with tool T-33, which 
fits coupling slot closely. There should 



AVIATION, Scpte 


157 



be no pronounced tight spots evident. 

To insert coupling, first place sealing 
springs, driving spring, and two coup- 
ling plungers in engine seal coupling. 
Using large adjustable pliers, compress 
coupling plungers inward and slide 


into pump seal coupling. Install seal 
disk in seal plate and slide over spline 
coupling and seal assembly so that it 
engages with rotor, using a new seal 

Screw engine seal nut over coupling, 


making sure that drive lugs on seal 
plate are in slots in driving member. 
Use either T-20 or T-29 wrench, ac- 
cording to model. 

To reassemble oil meter, stand pump 
on drive end. Place metering driver 
in metering plate assembly. Metering 
cap nut is punch marked, showing fac- 
tory setting. 

Lightly coat driver and end plate 
with oil and insert in metering plate 
seal, turning them so that slotted driver 
end fits over rotor drive pin. 

Place metering plate spring in me- 
tering cap nut and stake in four places 
to hold spring in place. Using new 
metering cap gasket, screw the nut 
down tightly with wrench T-17. 

Test Stand and Testing 

Test stand (Fig. 9) contains fol- 
lowing equipment: (1) Reversible 
speed unit, with control accurate with- 
in 25 rpm.; (2) suction manometer 
on inlet line near pump, with suction 
control valve and means for measur- 
ing air flow ; (3) manometer and pres- 
sure control valve on outlet line, with 
thermocouple for temperature read- 
ings and expansion tank for exhausted 
air and oil; and (4) lubricating and 
oil-flow measuring equipment, con- 
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4K 

• Capacity: 

u.ft./min. at 

500 rpm.. 4- 

3g suction and 

' Hg discharge. 



sisting of 
regulator s 

eservoir and air pressure rpm 
t to 50 psi., the whole be- disc 

5 in. Hg 

ucdonand 

16 in. Hg 


ing connected to pump at regular lubri- 
cation point. All the above are shown 
in Fig. 9. 

Break-in run. Lubricate with AN- 
VV-O-446, Grade 1120, (SAE 60) and 
turn a few times by hand, both to 
assure free motion and to distribute 
the oil. Mount on test stand and run 
in same direction as when on engine. 
During first hour, speed is 2,500 rpm., 
in second hour, 3,750. During break-in 
run, inlet and discharge pipes and 
valves are wide open. 

Capacity test. Take capacity read- 
ings at 1,500 rpm. at 4 in. Hg suction 
and 1 in. Hg discharge pressure. Ca- 
pacity should be as shown in Table III. 
Then raise rpm. to 2,250 and discharge 
to 16 in. Hg with same suction, check- 
ing discharge capacity from Table III. 

Oil leakage along shafts should not 
exceed two drops per min. There 
should be no leakage whatsoever at 
any other points. 

Oil consumption. Operate at 3,750 



stablized. Maximum rise should not 
be more than 120 deg. C. (248 deg. 
F.) above room temperature. 

Operate at 3,750 rpm., 5 in. Hg 
suction and 16 in. Hg discharge, with 
oil line pressure about same as in en- 
gine to which pump will be attached. 
If this is not known, 50 psi. is stand- 
ard oil pressure and should be used. 
Measure oil input on graduated gage 
glass on tank. If feed is not over 55 
cc. per hr. nor less than 33 cc. for 
RD-21 12-3870-4500, and not more than 
55 cc. nor over 75 cc. for RD-2200, 
-3880, and -4990, adjustment is cor- 
rect. Oil meter is adjustable within 
limits marked on Table IV. 

Installation 

If pump has been in storage, remove 
shipping plugs and lubricate with SAE 
60 engine oil. Turn by hand to assure 
freedom of parts. 

Check direction of rotation of en- 
gine drive. Arrow on pump which 


' o diistn 


'P gasketTi) " 
embly, (8) disk r< 
c rev, and (10) sc, 


points in direction of engine rotation 
also points to inlet port. 

Place gasket over studs on engine 
pad, making sure that oil hole in pad 
lines up with those in gasket and in 
pump (unless separate lubrication is 
used, in which case there .will be no 
oil hole in gasket). Make sure pump 
pilot does not bind when entering. 

Sudiott regulator valve should be 
as close to inlet port as possible (Fig. 
10), and all tubing both here and 
elsewhere in the installation should 
be securely clipped to prevent break- 
age from vibration. 

Oil separator. Oil meter, integral 
with pump, may be set to give exact 
oil requirements, so that exhaust may 
be piped directly overboard. However, 
an oil separator (Fig. 11) should be 
used with de-icers, because elimination 
of oil is essential before air is used for 
boot inflation. Separator should be 
higher than oil reservoir to permit 
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rpm. for 15 min. to clear out residue 
oil. Then run at 2,500 pump rpm. for 
30 min., collecting oil from separator 
into container. Oil should be within 
limits given in Table IV ; if less, pump 
should be removed and passages in- 
spected for obstructions. 

Adjustment. Instruction plate (Fig. 
12) on metering plate, gives instruc- 
tions for adjusting oil flow. Higher 
numbered notches give increased oil 
flow, and factory setting is given by 
punched number. 

Suction regulator adjustment. With 
engine at 1,500 rpm., adjust suction 
regulator valve in accordance with air- 
plane specifications. All vacuum-driven 
instruments should be adjusted after 
suction relief valve is set. 
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KEEN EYES... eyes trained by years of experience, 
guide United Air Lines-operated ATC planes to their 
island destinations. 


PRECIOUS LOADS . . . United’s "airline know-how” gives the AAF Air Transport Command 
sure, safe, speedy service on the vital supplies that must reach our fighting men on time and 
in plenty — wherever they go. The lighter, stronger U.S. Royal Airplane tires on this Douglas 
C-54 Transport protect those precious loads, land them safe and sure whether their destination 
is Hawaii, Kwajalein, Guam ... or points north! 


Serving Through Science 


UNITED STATES 


PACIFIC BOUND... Loaded, manned and off i 
of the United-operated fleet that has served c 
Kwajalein and Guam. 


RUBBER COMPANY 


) a far-Pacific base, this Douglas C-54 is one 
jr fighting men in Hawaii, Johnston Island, 


TRAINED MINDS...product of 300,000,000 miles of 
United Air Lines’ flight experience, keep these 
planes on course, on schedule. 


6525 Af/££ WM TO GUAM 

PART OF UNITED AIR LINES’ JOB FOR THE ATC 








TO SERVE PEACETIME AMERICA! 


When peace comes. United Air Lines will serve air-travelling 
America with a fleet of Douglas DC-6 four-engined Main- 
liners. These luxurious 300-mile-an-hour planes will place 
New York approximately 9! •• hours from Los Angeles . . . 
Chicago 2 hours and 40 minutes from New York. For 
frequent inter-city schedules, United will expand its fleet of 
21-passenger Douglas DC-3 Mainliners that have served so 
brilliantly during the war. 

As they have served on United-operated ATC transports 
landing under heavy loads on coral runways or metal landing 
strips, U. S. Royal Airplane Tires will give the nation's air 
travellers smooth, safe, comfortable landings on the broad 
landing fields of peace. With bodies of nylon, pioneered for 
the aviation industry by United States Rubber Company, 
these U. S. Royals are lighter, stronger, safer tires . . . 
designed to serve peacetime America. 



U.S. ROYAL AIRPLANE TIRES 



™ SKr®®H®(EM 


Easily Moved Shelter • Protection from sun, wind and rain is afforded by these port- 
Expedites Line Repairs able work platforms. Built of weatherproof materials, structures 
have been of great use in line servicing large aircraft. 



Special Mike Centers Brake Drums 

e To check ID of brake drums, machinists Schoeck and Cook of AAF 
at Pocatello devised this micrometer. Mounted on grinder center, 
expanded micrometer both checks dia. and centers drum for grinding. 

186 



AVIATION, September, 1945 




Blade Handling Unnecessary 
With Simple Lift Device 


• To eliminate handling of propeller blades when degreasing or painting, simple 
lift was invented by W. Edgar of SPATSC. Made of easily obtained parts and 
materials, lift enables one man to do in IS sec. work which formerly required 
time of two men for i hr. 



Speed Cuno Filter Removal 

• For removing Cuno filters from engines without risk 
of damage, Walker L. Elrod of Delta made this special 
clamp. Attached by tightening wing nut, this invention 
enables filter to be withdrawn by means of lever applied 
under cable bail. Use of this tool has greatly facilitated 
servicing of filter units. 



For Reaming Long Hinges 

• Use of a piano wire soldered to a drill shank enables 
Curtiss-W right to ream out long hinges fitted on air- 
craft. Wire is supported by a i"-dia. slotted tube, 
which prevents it from buckling. 
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NIPPONESE NAVY'S 


Debut-at-Finale Bombers 


As war entered its last stage, Nips were still frantically building an air force 
in which Grace 11 and Betty 24 were among new navy craft to see action. 


1«T 
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Consolidated Vulfee B-32 , newest American superbomber which division, craft has span of 135 ft., length of 83 ft. 1 in., height 

saw actian in Pacific theater. Produced by Co avoir's Fort Worth on ground of 32 It. 2 in., and gross weight up to 120,000 lb. 


Consolidated Vultee B-32 
In Last-Round Action 


Design and construction details of AAF's newest superbomber are 
revealed as craft flies against Japs. Featured are extremely high 
wing loading and auto-synchronized reversible pitch propellers. 


A dding its might to the great- 
est display of air power ever 
achieved, Consolidated Vultee's 
B-32 four-engine superbomber was re- 
ported in action before Jap capitulation, 
permitting revelation of some of its de- 
sign and construction details. 

A high wing monoplane of 135 ft. 
span, the B-32 is powered by four 
2,200-hp. Wright engines turning four- 
blade Curtiss Electric reversible pitch 
propellers of 16 ft. 8 in. dia. The re- 
versible pitch propellers make it pos- 
sible to reduce landing runs by about 
one third, a fact expected to permit use 
of smaller fields than would ordinarily 
be possible for a plane of this size. Just 
as important, however, is the fact that 
wear and tear on brakes and tires is 
materially reduced, thereby cutting 
down on maintenance and overhaul. 

Wing of the B-32 employs a modified 
Davis foil somewhat like that utilized 
on Convair’s B-24 Liberator, the outer 
panels especially being quite similar. 
Following conventional practice, the 
wing is built up of two spars, metal 

168 


ribs, and stressed skin. Flush riveting 
is used throughout the wing. 

Fowler type metal flaps, having a 
maximum deflection of 40 deg., add 
approximately 30 percent to wing 
area when in full extended position. 
Flaps are built in two sections, the in- 
board section extending out from the 
fuselage to between engines, the outer 
section from there to the ailerons. Both 
sections travel on three tracks and are 
extended and retracted by hydraulic- 
ally-operated cables. Aft tips of the 
engine nacelles, which extend some 2 
ft. beyond the trailing edge, extend 
with the flaps. 

The Convair-NACA thermal anti- 
icing system, first developed for PBY 
and B-24 types (see Aviation’s 
Sketchbook of Design Detail, Oct. 
1943), is built into the B-32. Under 
extreme conditions this system will use 
1,500,000 Btu. per hr., or enough to 
heat 25 five-room houses an hour. 

Certain sections of the B-32 wing are 
covered with very heavy gage dural 
which serves as armor plating for vital 


spots. Since the chord of the Davis 
foil is not as great as that of other wing 
types, and the gross weight of the B-32 
runs up to 120,000 lb., wing loading is 
believed to be more than 80 lb./diag- 
onal ft., at or near the highest loading 
yet achieved. 

struction, fabric covered. Balanced 
both statically and dynamically, they 
require no boost system. Trim tabs 
are electrically operated from toggle 
switches in the pilots’ cockpit, the actu- 
ating motors being located at the tabs. 

To facilitate maintenance, all engine 
nacelles are interchangeable and com- 
plete power egg changes can be accom- 
plished in 2 hr. This is made possible 
by a monocoque nacelle structure which 
attaches to the wing by five bolts. 
Normal servicing is also facilitated by 
the nacelle design through such feat- 
ures, for example, as a large door in 
the upper surface through which a 
mechanic may enter the accessory com- 
partment to make adjustments. 

Air ducts for oil radiators, intercool- 
ers, and superchargers — two for each 
engine — are built into nacelles below 
the engine. Since each engine is 
equipped with two superchargers, the 
craft's service ceiling is believed to be 
well over 30,000 ft. Cowl flaps are 
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electrically operated and jet type ex- 
haust stacks are used, the latter adding 
7 to 8 mph. to top speed at altitude. 

As is the case in the wing, certain 
sections of the engine nacelle are built 
of heavy dural to reduce flak and 
enemy-fire damage. 

Engines of the B-32 are synchron- 
ized by the Curtiss automatic synchron- 
izer (see Sept. 1943 Aviation), which 
eliminates necessity for constant chang- 
ing of throttle settings. B-32 is the 
first craft on which the synchronizer 
has been a production item. 

Main wheels of the tricycle landing 
gear retract hydraulically up and for- 
ward into wells in the inboard nacelles 
in about 10 sec., with universal-con- 
nected tie rods pulling fairing doors 
closed to completely cover them in re- 
tracted position. Main gear uses dual 
56-in. tires, and two brake systems are 
provided — normal hydraulic and emer- 
gency hydraulic. 

Nose gear is a co-rotating Convair- 
developed type with dual 39-in. wheels 
splined to a common axle, with the axle 
turning on two bearings in the oleo 
knuckle. This design prevents shimmy 
without requiring use of shimmy 
damper and torque links. 

Landing gear can be lowered by any 
of three systems: Normal hydraulic, 
emergency motor-driven hydraulic sys- 
tem, or by a hand pump. 

Fuselage is 83 ft. 1 in. long with a 
circular cross section having a maxi- 
mum dia. of 9 ft. 6 in. Approximately 
1,000 lb. in weight was saved by the 
use of artificially-aged aluminum, (first 
reported in Aviation in Aug., Sept., 
and Oct. 1943). Flush riveting is used 
on the fore part of the fuselage, con- 
ventional brazier-head rivets being em- 
ployed aft of the pilots’ compartment. 

Quarters for bombardier, pilots, 
aerial engineer, avigator, and radio 
operator are all forward of the leading 
edge of the wing, and another cabin aft 
of the dual tandem bomb bays is pro- 
vided for other crew members. In both 
cabins, Convair-devcloped lightweight 
glass fiber soundproofing is installed. 

Bomb bay doors are similar to those 
developed for the B-24 — aluminum 
alloy sheet backed by hat-shaped stiff- 
eners rolling up alongside the fuselage 
on tracks by means of hydraulic jacks. 
A heavy built-up beam running the full 
length of the bottom of the bay also 
serves as a cat-walk between cabins. 

The full cantilever stabilizer, built 
as a complete unit, is attached to the 
fuselage by bolts attaching to built-up 
channel section formers inside the fuse- 
lage. Metal fabric-covered elevators 
follow conventional construction and 
have combination trim and servo tabs 
which are cable operated. 

The single vertical fin is of unusual 
height — its top is 32 ft. 2 in. above the 


ground when the plane is in taxi posi- 
tion — giving such stability that it is 
reported the craft can be kept on course 
with minimum difficulty even with both 
engines out on one side. The fabric- 
covered rudder is mounted on three 
hinges and has trim and servo tabs. 

Armament details may not be re- 
leased, but it may be assumed that the 
B-32 is at least as well armed as other 
American bombers, which would mean 
a minimum of at least ten 50-cal. ma- 
chine guns. It is understood that no 
central fire control system is employed. 

Production is now concentrated at 
Convair’s Fort Worth, Tex., division, 
with the contract scheduled for com- 
pletion around the end of this year. 
Here much the same production sys- 
tem employed for B-24’s is being util- 
ized; in fact many of the work stands 
used on the moving final assembly line 
have been re-employed with only slight 
modifications to take care of the differ- 
ence in size of the two planes. And, as 
is becoming the rule in American air- 
craft production, combat-dictated modi- 
fications are being made right on the 
production line. 

Nuclei of the flight crews were given 
streamlined transition training by the 
AAF Technical Training Command, 
headed by Lt. Gen. Barton K. Yount, 
at the Fort Worth Army Air Base, on 
the opposite side of the field from the 
Convair plant. 

Here the Air Commander (new 
name for the pilot), Pilot (new name 
for co-pilot), and Aerial Engineer 
(who used to be called flight engineer) 



Unusual size of B-32's single fin is said to give 
such stability that craft can bo held on 

engines* ot "'on^side^are 7id" ouf.^Fabrlt 
covered rudder has area of 70.5 sq. ft. alt of 
hinges, including 6.8 sq. ft. of trim and servo 
tabs. Area of fin and rudder is 236 sq. If. 

were welded into a team during the 80 
hr. of flying time given at this base. 
Since the pilots all average about 1 ,000 
hr. of four-engine bomber time before 
reaching the base, this apparently low 
time was found sufficient to train them 
on the new craft. 

Upon completion of the flying and 
ground school transition work, the 
crew nucleus then proceeded to an ad- 
vanced training base, where the re- 
maining five men of the crew were 
brought together for final training. 
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C REDITED WITH AN "OVER 550 
mph.” top speed, Lockheed's 
P-80A Shooting Star is so sleek 
that it looks more like a wind tunnel 
model than an airplane just off a 
production line. 

Powered by G-E’s super jet tur- 
bine, the craft’s ceiling is given as 
over 45,000 ft., and fuel capacity is 
stated as sufficient for long range 
missions. Gross weight is about 
14,000 lb. ; weight empty is approxi- 
mately 8,000 lb. Armament consists 
of six .50 nose guns and 1,800 
rounds of ammunition. Gunsight is 
an electrical gyro-load computing 
type with reflex optical system. 
Center line of the laminar-flow 



wing is only 2 in. behind the fuselage 
midpoint. The craft has a hydraul- 
ically-operated retractable tricycle 
landing gear. Droppable wing-tip 
tanks, mounted on inner shackles, 
give the P-80A a weird aspect. 

Special finish is obtained by cut- 
ting and surface grinding all rivets. 
Then a zinc-chromate primer is put 
on, all butt joints are cement filled, 
and flexible joints covered with or- 
gandy-mesh tape. A surface is ap- 
plied, then negative-gray paint, 
which is baked in ovens big enough 
to hold the entire plane. Light sand- 
ing and buffing follow. Lastly, a 
specially developed wax is sprayed 
on and polished. 


Closeup of P-80A’s nose (below — 
left) shows details of air intakes, 
tricycle landing gear, and armament. 
Photo at lower right depicts jet 
exhaust nozzle set below the tail sur- 
faces. Fuselage aft section, includ- 
ing nozzle, is removable by detach- 
ing three fittings and tail pipe clamp. 
It is stated that a complete engine- 
change takes less than 20 min. 


Specifications and Data 
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CONVAIR COMING OUT 
WITH TWIN-ENGINE AIRLINER 


Of medium size, transport craft is specifically intended to meet 
airline needs, with company engineers placing emphasis on ease 
of travel for the passenger as well as economy of operation. 


A 30-passi:nger postwar skyliner, 
specially aiming to accent both 
• passenger comfort and operat- 
ing efficiency, has been planned by 
Consolidated Vultee. 

Meeting ATA specifications, the new 
design, designated Model 110, is to be 
powered by two 2,100-hp. P&W Double 
Wasp R-2800 engines, which are to 
give the plane an estimated top speed 
of 322 mph., a 275-mph. cruising speed, 
and a stalling speed of 79 mph. Maxi- 
mum range, at 265 mph. with a 6,600 
lb. payload, is given as 850 ml The 
craft’s gross weight is to be 32,300 
lb., with empty weight at 20,680 lb. 


Wingspan is to be 91 ft., length 71 
ft., and wing area 820 sq. ft. Wing 
loading is estimated at 39.4 Ib./sq. ft 
Fowler-type flaps are to be fitted, and 
the four-blade propellers are to be of 
the reversible-pitch type for use as 
brakes in landing. Tricycle landing 
gear, with dual ^wheels, will be com- 
pletely retractable. 

Interior arrangements for the craft 
are being planned by Henry Dreyfuss, 
industrial designer. Interior features, 
it is stated, will include individually 
adjustable Polaroid windows to reduce 
glare, spun-glass insulation, and ad- 
justable headrests for the custom-de- 


signed seats. Cabin is to be finished in 
restful colors. 

Passengers will leave and enter the 
plane by way of a retractable stairway 
located beneath the tail. At the head 
of these stairs will be luggage racks 
and a full-height coatroom. 


Specifications and Data 
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Four-Place Air-Car 
Is New Roadable Project 

Designed for high performance, pusher craft would provide air- 
ground transportation through employment of detachable body 
which may be used on either plane or car chassis. 


A new approach to the personal 
roadable airplane is the Airmas- 
ter Air-Car, a design by H. D. 
Boggs in which the craft's body (con- 
taining power plant) may be removed 
from the airframe and fitted on a 
special auto chassis to afford ground 
transport. 

It is stated that plans are being 
formulated for construction of a pro- 
totype of the vehicle this coming Fall. 
The designer is assistant to the vice- 
president and general manager at Glenn 
L. Martin-Nebraska Co., Omaha. 

Layout of the Air-Car as a plane is 
that of a four-place, low-wing mono- 
plane pusher, with twin tail booms, 
twin rudders, and tricycle landing gear. 
Nose wheel would be fixed, while the 
main wheels would be semi-retractable. 
A 145-hp. geared drive engine cooled 
by air (fan assisted), would be used, 
giving the craft an estimated top speed 


of ISO inph., 130-mph. cruising speed, 
and a 53-mph. stalling speed. Range is 
estimated at 500 mi. Spinproof wings 
and a two-control system (with ail- 
erons and elevators only) are planned 
The two-door cabin would be air- 
conditioned and sound-proofed. Land- 
ing gear nose wheel is to be steerable, 
and wheel brakes are to be standard 
equipment. 

Features of the automobile would be : 
All hydraulic drive (motor to each rear 
wheel), automatic gear shift, individual 
suspended wheels, air-conditioned 
cabin, streamlined body, rear drive 
engine, five passenger capacity, with 
112-in. wheelbase and 66-in. tread. 
Top speed is estimated at 105 mph., 
and cruising speed at 80 mph. 

It is stated that it would not be 
necessary to unhook flying controls, 
fuel lines, and the like. Conversion 
time from plane to car, or vice versa, 


is estimated would take 4 min. and be 
done in three operations — body lock 
or unlock, propeller removal or mount- 
ing, and connecting or disconnecting 
of car’s transmission. 

Designer Boggs is of the opinion 
that the first market for the Air-Car 
would comprise district sales managers, 
salesmen with large territories, pro- 
fessional men, and service men. Agen- 
cies would provide rental services of 
car chassis for transit trade, and also 
rental of airplane chassis in some cases. 
In the beginning, these agencies would 
be located in about 47 cities through- 
out 38 economic geographic centers of 
the United States. 

Users of the Air-Car could drive 
to a nearby airport, convert to the 
airplane chassis, fly to a destination, 
and on landing, convert again to a 
rented car chassis for ground travel. 
At home the car could be used on 
customary traveling, while the airplane 
chassis was stored at the local airfield. 

No estimates as to weights, prices, 
or operating costs of the Airmaster 
Air-Car are given. 


Specifications and Data 
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Jarvis Firm Introducing 
VJ-21 Two-Placer 

New personal plane, designed by sailplane expert, is a side-by-side 
pusher, featuring new-type landing gear. Scheduled for flights this 
month, craft is tentatively priced at $2,000. 


U tilizing many principles of sail- 
plane design, the new Jarvis VJ- 
21 is a two-place side-by-side 
personal plane designed by Volmer S. 
Jensen and now under development by 
Jarvis Mfg. Co., of Glendale, Calif. 

Stated to incorporate many new, but 
not radical features, the VJ-21 is to be 
of all-metal monocoque construction. 
One of the craft’s more unusual fea- 
tures will be a four-wheel landing gear, 
with the main gear arranged as a 
monoped, plus a steerable, fixed tail 
wheel and two- retractable auxiliary 
wing-wheels halfway out to the wing- 
tips. The main wheel, placed 2-in. in 
front of the most forward position of 
the C. G., is to be fastened directly 
to the main bulkhead with no shock- 
absorbing strut. To protrude 8 in. be- 
neath the fuselage, it will not be re- 
tractable, but will have a conventional 
brake operated from the cockpit. 

Additional braking is to be possible 
by nosing the craft down slightly, after 
landing, onto a 3-in. steel nose-skid. 
The two wing-wheels, when down, and 
the main wheel are all to be in the 
same line laterally. 

Of full cantilever design, the wings 
are to be fitted with flaps and spoilers. 


Span is to be 42 ft., with chord taper- 
ing from 5 ft. at the fuselage to 2-ft. 
at the tips. NACA 2418 to 4412 modi- 
fied airfoil sections are planned. Wing 
area is to be 158 sq. ft., wing loading 
will be 8.5 lb./sq. ft., and an aspect 
ratio of 13 to 1 is to be used. 

The cockpit is to be 42 in. wide, and 
conventional stick and three-movement 
controls are to be fitted. Because of 
the planned position of the 65-hp. 
engine as a pusher behind the wing, 
a maximum degree of visibility will' 
be possible. The pusher design is seen 
lessening noise during flying, also ob- 
viating propeller wash when entering 
or leaving the cockpit, and the rear, 
high position of the propeller will 


afford safety for spectators. 

A prototype of the Jarvis VJ-21 is 
expected to be flying this month. Price 
has not yet been determined, but it 
is stated it will be around $2,000. 
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YOU GET CORROSION RESISTANCE 



Carpenter STAINLESS STEELS 


ECONOMICAL, TROUBLE-FREE 
FORGINGS WITH 

(Jarpenter STAINLESS 

If rejects run high when forging Stainless, it's time to check 
all along the line. Many factors must be controlled right in 
the forge shop. But to eliminate trouble and secure best 
results you must be sure that your forging bars are sound, 
clean and free from injurious surface defects. Such forging 
bars assure easiest forging operations and lowest pro- 
duction costs. 

At Carpenter, Stainless Steels are made in a tool steel mill 
to tool steel quality standards. Stainless billets are disc- 
inspected to assure soundness and homogeneity — and are 
then machine -turned to remove all surface imperfec- 
tions. By this painstaking process we end up with Stainless 
bars that, lot after lot, assure economical, trouble-free forgings. 

You'll find your nearby Carpenter representative extremely 
helpful when it comes to finding ways and means of apply- 
ing Stainless to your postwar products. Back of him stands 
a company with years of practical experience in solving 
Stainless problems. Call him in today or write us at the mill. 


PUT THIS BOOK TO WORK! In addition to spe- 
cific Stainless forging information, our 98-page book 
“Working Data for Carpenter Stainless Steels" shows 
you how to select and fabricate a wide variety of 
Stainless Steels. Be sure to get your copy! A note on 
your company letterhead, indicating your title is all 
that's necessary. Write today! 


THE CARPENTER STEEL COMPANY • 128 W. Bern St., Reading, Pa. 


GIVE YOUR PRODUCTS 
THESE EXTRA ADVANTAGES 

. . . With Carpenter Stainless 

• Strength and Rigidity 

• Heat Resistance 

• Weight Saving 

• Freedom from Rust 

• No Plating to Peel 

• Ease of Assembly 

• Longer Product Life 

• Sales Appeal 


PLUS 


■ » flffl This aircraft fuel supply valve 

body was forged from Carpenter Stainless No. 8 ( Type 303 ) 
forging bars. Our machine-turned billets, from which all 
Carpenter forging bars are rolled, provided freedom fro'm 
injurious surface defects, reducing rejects to a minimum. 
The corrosion resistant properties of Stainless No. 8 
licked the danger of'valvesticking" from high octane gas. 
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PARTS PRODUCERS CLARIFY 
DISTRIBUTOR-DEALER DISCOUNTS 


By JOHN FOSTER, JR., Managing Editor. "Aviation" 

Survey by AVIATION not only shows the trend in margins for those 
who move aircraft parts and accessories, but reveals what pro- 
ducers feel is required in the way of financial reserves, advertising, 
and sales promotion. 


A S THE AIRCRAFT INDUSTRY returns 

/A to competitive, more-than-one- 
"I'listonier peacetime operations, 
the discount problem assumes major 
importance. To help clarify a badly 
confused picture for actual and potenial 
distributors and dealers — and many 
manufacturers too — Aviation has just 
conducted a nation-wide survey to de- 
termine what discount policies may 
be expected in the distribution of air- 
craft parts and accessories. 

From the replies received from a 
cross-section of the industry, two basic 
facts emerge: 


I. Sale of aircraft parts and acces- 
sorias will reach the ultimate consumer 
through a basically simple system ex- 
tending from the manufacturer through 



25% off list prices. 


Obviously, there will be variations, 
but at least from the producers’ stand- 
point, this will be the immediate post- 
war pattern. Thare is, for example, 
some variation in the actual definitions 
themselves, but a composite of the in- 
dustry gives these: 



In some cases the organization per- 
forming most or all of these functions 
is called the wholesaler, in others it is 


sometimes referred to as the jobber. 

The basis for establishing a dis- 
tributorship also varies somewhat, as 
would be expected. In the case of one 
manufacturer, for instance, an air- 
craft distributor is defined as an or- 
ganization holding a contract with an 
airplane manufacturer that has pro- 
duced at least 100 new planes. 

In another instance an aircraft parts 
distributor is defined as an organiza- 
tion holding no contract with that 
particular manufacturer, but whose 
principal business is selling — either 
wholesale or retail — airplane and en- 
gine parts and accessories to manufac- 

business exceeds $10,000 annually. In 
practically every definition, however, 
the words “fixed base operator” or 
"aircraft service operator” appear. 


Prime requisite for the deeler, it ep- 
ears, is that he carry an inventory 



Here, too, exact definitions vary con- 
siderably, but almost all the way 
through the industry, these definitions 
include fixed base operators, aircraft 
service operators, and, in a good many 
cases, flying schools. 

It seems quite certain that there will 
be few, if any, sub-jobbers — those 
between the distributor and dealer — in 
the aircraft parts and accessories dis- 
tribution chain, for manufacturers are 
almost unanimous in agreeing that this 


function is not now and will not be 
necessary for orderly, economic sales. 

One sales manager, as an example, 
reported he feels “this sub-jobber pic- 
ture is over-emphasized at this time, 
and I really can’t see a place in the 
picture for such a discount, unless it be 
for a very large operator in a territory 
that is somewhat remote or out of the 
way where he can service some small 
operators.” 

Allowing the sub-jobber discount 
has, in fact, been cited as a price- 
cutting scheme which is dangerous not 
only to the manufacturers because of 
the trend it starts, but to the sub- 
jobbers themselves who may find their 
organizations loaded with large inven- 
tories which they will be unable to 
move, especially if the parts and acces- 
sories involved become obsolete. 

Although manufacturers are peren- 
nially under pressure from all links 
of the distribution chain to increase 
discounts, there is little evidence at 
present to indicate they will soon be 
greater than the 20-25% to the dealers 
and the plus or minus 50% to the 
distributors. 

As one company, whose discounts 
are very close to these averages put 
it; “our policy has worked out very 
well in practice and is, we believe, 
realistic, since it grants the maximum 
possible discount on which a manu- 
facturer can show a profit on today’s 
volume. It gives the dealer, who is 
basically a retailer, a 30% discount 
which is considered necessary for a 
profitable retail operation. It gives the 
distributor a maximum 20% spread 
which also is necessary for a profit- 
able wholesale operation. Possibly 
when the aircraft market expands, a 
wider total discount spread will be 
possible due to lower production costs, 
and in that event there will be room 
in the setup for the sub-dealer or 
sub-distributor. At the present time 
we do not think that is sensible.” 

Another very large manufacturer, 


AVIATION, September, 1848 


planning to expand its aviation activi- 
ties, reported that “it is only human 
nature to try for the longest profit 
possible on the purchase of merchan- 
dise for resale, but when the airplane 
operator-dealer and private-end user 
begin to realize they are not distribu- 
tors and when distributors begin to 
enforce a policy of upholding suggested 
retail and dealer prices to those cus- 
tomer categories, I believe much of the 
confusion that seems to exist will be 
relieved.” 

Further evidence that discount 
ranges will be difficult to change im- 
mediately comes from a third manu- 
facturer who points out that “during 
the past year or so we have been de- 
luged with inquiries from would-be dis- 
tributors all over the country. In seven 
cases out of ten these inquiries origi- 
nate from sources that could under no 
circumstances be considered legitimate 
distributors. It seems that every shop 
with two or three airplanes to repair 
is attempting to chisel out the largest 
discount possible. Only a steadfast 
position by manufacturers can hold the 
line and prevent development of a 
chaotic situation for all concerned. If 
discounts are confined to those legit- 
imate outlets entitled to them, then 
chaos can be prevented.” 

The right to sell direct to airframe 
and engine producers will almost cer- 
tainly continue to be retained by the 
parts and accessory manufacturers and 
in some cases to airlines, the study 
revealed. 

As between the parts-and-accessory 
manufacturer and the aircraft manu- 
facturer; one concern allows the manu- 
facturer a discount slightly greater than 
that given distributors, but the aircraft 
producer is required to specify whether 
the material is for original equipment 
or for resale to the plane distributors. 
In the latter event, the discount allowed 
is the same as that given the accessory 
producer’s own distributors. This 
manufacturer will give the airframe 
producers discounts only on the same 
items which are purchased for original 
equipment. 

Most parts and accessory manufac- 
turers retaining the right to sell direct 
to airlines have not revealed the dis- 
count schedules, but it is interesting to 
note that one has already made plans 
for discounts to both large and small 
feeder lines, keeping them in a category 
separate from trunklines. 

Methods of appointing distributors 
and dealers very considerably as to 
detail, but in every case involve a 
pretty thorough-going investigation, at 
least for distributorships. And in every 
case, whether the investigation be done 
by simply having the prospective dis- 
tributor fill out a form or by more 
complex methods, the $64 question is 


on the applicant's financial record. 
This, it is almost unanimously reported, 
is going to be rough on a great many 
people who want to be postwar air- 
craft, parts and accessories distributors, 
but adherence to a policy of demanding 
financial stability will save money not 
only for the manufacturers themselves, 
but for many who would like to get 

Those already in the business and 
planning to take on additional lines, 
and those not now in the business but 
planning on entering, can almost cer- 
tainly figure on answering a great 
many pertinent questions. A com- 
posite of questionnaires and instruc- 
tions to investigators shows that manu- 
facturers want salient facts on these 
major points: 

Personnel — Some manufacturers 
want information on all top men; 
others require data only on key per- 
sonnel, usually including sales man- 

Type of operation — This gives clues 
to the possible business volume which 
might be developed for the particular 
line. In some cases manufacturers 


want information on the organization’s 
setup — if the applicant is a corporation, 
partnership, etc. — and just where its 
control is held. 

Size of the company — Ttys will in- 
clude the number and, in many cases, 
skills of employees; number of air- 
craft operated; and the types of organ- 
izations with which the applicant does 
business. Sometimes this latter in- 
formation must be in considerable de- 
tail, either in percentages or in gross 
monthly volume. 

Advertising and promotion — In 
nearly every case the manufacturer 
wants to know not only how much 
advertising and promotion has been 
done, but how and where it was done. 
Others want complete descriptions of 
sales and other equipment. 

Finance s — Every manufacturer 
wants unequivocal information on this 
point, whether it be presented in the 
form of financial statements or through 
references. Such information is, they 
report, an absolute essential if the in- 
dustry is to avoid many of the pit- 
falls which retarded its growth prior to 



Here's how majority at aircraft and accessory manufacturers believe bulk of their production 
. "HI be distributed. Most merchandise "ill move in direct line through distributers end dealers 
to ultimate consumers, with possibility at jobbers and sub-jobbers held remote until industry 
reaches high volume. Most manufacturers "ill continue to sell direct to airframe and engine 
builders, large airlines and government. 


lit 
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Village Floatplane Base Pays Off 


Can the small, outlying flying-service really turn a good profit? 
"Yes," Is Lewis Lavery's answer. For starting eight years ago with 
just a two-cylinder seaplane and an auto-trailer "base," he now 
owns four aircraft, together with a fine clubhouse which is also 
headquarters for a live-wire seaplane club. 


I N 1937, Lewis Lavery parked his 
auto trailer at Round Lake, N. Y., 
just north of Albany. And with 
this “base of operations” established, 
he then brought in his C-3 Aeronca 
seaplane. Next day, the Lavery Sea- 
plane Service commenced business, 
flying “dollar hops.” 

The Saratoga highway ran less than 
100 ft. from the plane’s mooring, and 
accordingly passing tourists stopped 
their cars to watch the little plane 
take off and land. Many of them took 
their first sky ride, and some, located 
not too far away, arranged for flying 
lessons. It was not long before another 
plane was required to handle the extra 
business. 


Then came the war. But business 
continued to grow nevertheless because 
the Army did not require this small 
seaplane base and the lake was not 
large enough to suit the Navy, hence 
civilian pilots continued to be turned 
out. The safety record was good, be- 
cause, as Lavery states, “water is a lot 
softer to land on than land.” Only 
accident to date has been one turn- 
over, when a solo student landed down- 
wind. Nobody was hurt and the plane 
only needed drying out to be ready for 
business again. The fact that Lavery 
has logged 3,200 hr. as a commercial 
pilot is a pertinent factor in the excel- 
lent safety record. 

Taking off from a small lake is a 


neat trick, but seemingly not too hard 
to learn, since nearly 100 students have 
so far obtained their licenses at this 
base. As soon as the floats commence 
to rise onto the surface of the water, 
the plane, still traveling straight for- 
ward, is banked until one float is en- 
tirely clear of the surface. This reduces 
the drag sufficiently to permit a con- 
siderable rise in speed, whereupon the 
plane is leveled off, raising the other 
float out of the water and causing the 
plane to be airborne in a much shorter 
distance than by conventional methods. 

Starting with one plane, Lavery now 
owns three, the latest addition being 
a Waco YKC. He also has the Aeronca 
sales agency and handles Edo floats. 
As a natural sideline at a lakeside base, 
he owns a fleet of boats for use in the 
fishing season. Round Lake being well 
stocked with bass and other fish. Round 
Lake Seaplane Club has its headquar- 
ters in his building. And the ample 
porch, on both front and sides of the 
structure, provides a comfortable and 
roomy meeting place for those who are 
not flying. 
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Once that full victory is attained, watch these famed air 
carriers make equally creditable contributions to peacetime 
commerce. Their speed, dependability and economy will earn 
them front rank in the fields of air travel and air trade. 


TRAPPED BRITISH BURMA UNITS SAVED 
FROM SURRENDER BY 

Curtiss Commando Transports 

The high tide of the Jap Burma invasion found many 
British ground forces surrounded by jungles and Japs. Roads 
blocked . . . bridges down . . . supplies exhausted, they were 
completely cut olf. 

There was one lifeline neither nature nor the Nips could cut 
— Combat Girgo Command pilots dying Curtiss Commando 
transports. 

These world's largest, fastest twin-engined carriers roared 
in low over isolated clearings, cascaded burlap-wrapped bun- 
dles of food, medicine and ammunition to the beleaguered 
men below — kept them lighting when all other means failed 
— kept them alive to fight free of the enemy. 

All over the world, all through the war. Curtiss Commandos 
have flown under every condition, delivered anything needed 
anywhere in the cause of victory. 




Rugged Construction of the U. S. Nauy’s Grumman 
Hellcat Helped Bring This Pilot Back to Fight Again 



<Suimman. 


AIRCRAFT ENGINEERING CORPORATION. Bethpage. L. I.. N. V 
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HOW JET PROPULSION 
SIMPLIFIES CRUISE CONTROL 


By JAMES B. REA. engineering Test Pilot and Design Specialist, 

Consolidated Vultee Aircraft Co rp. 

Presenting basic engineering parameters for jet propulsion. Special- 
ist Rea compares them with those tor the conventional aircraft and 
shows how their application to flight testing simplifies cruise 
control. 


A JET- PROPELLED AIRCRAFT makes 
use of the reaction thrust pro- 
vided by rapid ejection of gases 
from suitably shaped nozzles. Air — the 
working fluid — is scooped up, com- 
pressed, and passed into a combustion 
chamber where its temperature is in- 
creased by the burning of fuel. Expan- 
sion of this burning mixture through 
nozzles produces a high-velocity jet. 
Power sufficient to drive the compres- 
sor is taken from this jet by a turbine, 
and with further expansion of the 
gases, the resulting exit velocity is used 
to produce the reaction thrust. 

Derivation of Thrust 

The derivation of the force equation 
for net thrust, in terms of jet velocity, 
airplane velocity, weight rate of air 
flow, and weight rate of fuel flow, is 
well known in the field of engineering. 
It is based upon the fundamental prin- 
ciple that force is equal to rate of 
change in momentum. Expressing this 
principle in mathematical terms, the 
equation for net thrust becomes: 
r -(!^) 

Static thrust is defined as net thrust 
when the airplane velocity, V„ is equal 

Examination of the equation for net 
thrust indicates that if W., W,, and V,, 
were held constant, net thrust would 
decrease linearly from the static thrust 
with increase in V,. But actually, IV., 
IV r, and Vi increase with increase in 
V, at constant turbo-rpm. (assuming 


constant IV, /IV.), because of the in- 
crease in ram pressure at the compres- 
sor inlet). Thus, for constant turbo- 
rpm., the decrease in net thrust with 
increase in V, is not linear. And, at 
exceedingly high values of V„ the net 
thrust for constant turbo-rpm. may 
even increase with the increase in V„ 
and eventually exceed the static thrust. 
The reason for this is obvious when 
it is remembered that ram pressure 
at compressor inlet increases as V 
Typical curves of available net thrust 
at constant density altitude plotted 
against airplane velocity for constant 
turbo-rpm. are shown in the accom- 
panying' illustration. (Actual ordinate 


Symbols Defined 

T = Net thrust, lb. 

W. = Weight rate of air flow,lb./sec. 

W, = Weight rate of fuel flow, Ib./sec , 
W,/W. = Fuel-to-air ratio. 

Vj = Jet velocity of exit gas relative 
to airplane, ft./sec. 

V p = True velocity of airplane rela- 

sii = Gas-turbine efficiency. 

rip = Propulsive efficiency. 

ijo = Over-all efficiency. 

sfc. = Specific fuel consumption = 
3,600 W,/T 

rpm. = Revolutions per minute. 

g = Acceleration of gravity = 
32.2 ft./sec./sec. 

II — Heating value of fuel, Btu./lb. 

Btu. — British thermal unit of heat 
content. 

J = Mechanical equivalent of 
heat = 778 ft.-lb./Btu. 
bmep. = Brake mean effective pressure, 

(WJg)V p — Ram drag, lb. 


and abscissa values have been omitted 
for security considerations.) 

It should be stressed that the curves 
do not represent required thrust for 
various values of airplane velocity, but 
represent ut'uilablc thrust. 

The second term, (IV./g)V„ in the 
equation for net thrust is commonly 
known as ram drag, and it represents 
the drag force resulting from contin- 
uous scooping of air as the plane moves 
forward. 

Gas Turbine Efficiency 

By definition, gas turbine efficiency is 
equal to the rate of useful work done 
on the fuel and air, divided by the 
mechanical equivalent of the rate of 
expenditure of available heat energy 
stored in the fuel. Thus. 

if, ii j 

and simplifying, 

_ or. + 1 r,) Vr — ir.y,’ 

11 / HJ 

As defined above, the gas turbine 
efficiency is not the efficiency of the 
turbine wheel as it absorbs energy from 
the jet to drive the compressor ; rather, 
it is the efficiency of the entire tur- 

It may be of interest to note the 
relationship, between V, and V, when 

For this case, 

(W. + IF,) V? - W.Vp' = 0 

v 4' + w. 

For a fuel-to-air ratio, IV,/IV„ equal 
to .02 — not uncommon for a jet engine 
— we have the following relationship: 
v|, is equal to zero when 

Vp = V s 'll + .02 = 1.01 Vj 

Thus, when the velocity of the plane 
is only slightly greater than the vel- 
ocity of the jet, the gas turbine effi-- 
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This derivation also indicates that 
gas turbine efficiency increases with 
increase in jet velocity if the other 
factors in the equation are held con- 

Propulsive Efficiency 

Propulsive efficiency is defined as the 
rate of work done on the airplane, 
divided by the rate of useful work done 
on the fuel and air. Thus, 

TV, 

By substituting the equation for net 
thrust, T, previously derived we have: 

"" ( " 

and simplifying, this becomes 

2 (IF. + IF/) V, V, - 2 H~„ IV 
= (IF. + W,) V? - IF. IV 

This equation shows that the pro- 
pulsive efficiency, r,„ is equal to zero 
when the velocity of the plane, V„ is 
equal to z£ri>. 

The equation also shows that if the 
effect of the weight rate of fuel flow, 
IV t , is neglected, the propulsive effi- 
ciency is a maximum when the velocity 
of the plane is equal to the velocity of 
the jet. But this has no practical sig- 
nificance because, as already shown, for 
Vp — Vj the gas turbine efficiency is 
nearly equal to zero, and thus the over- 
all efficiency (equal to r„ Xt\,) would 
be nearly equal to zero. 

Over-all Efficiency 

Also by definition, the over-all effi- 
ciency is equal to the rate of work done 
on the plane, divided by the mechanical 
equivalent of the rate of expenditure of 
available heat energy stored in the 
fuel. Thus, 

r V, 

' n °~ W/HJ 

By substituting the previously de- 
rived relationship for net thrust, T, 
this equation becomes, 

r.ivi- +(wl) r i r ’ 

(r>'“ 

This equation shows that the over- 
all efficiency, t,„, is zero when the vel- 
ocity of the plane is zero. And, by 
equating the partial derivative of i)„ 
with respect to V„ equal to zero, we 
have the following condition : n, is a 
maximum when 

V,-V2I',(> + S) 

Since the term IV, /IV. is compara- 
tively small, it may be assumed with 
very little error that the over-all effi- 


ciency, t„, is a maximum when the air- 
plane velocity is equal to half the jet 
velocity. 

Specific Fuel Consumption 

This is defined as fuel consumed in 
lb./hr./lb.-of-net-thrust. Thus, 

_ 3,600 IF/ 

BlC. T 

Comparing Conventional Engine 

Just as bhp. is the basic parameter 
for measuring the output of a recipro- 
cating engine, so thrust is the basic 
parameter for measuring jet engine 
output. And just as sfc. (specific fuel 
consumption) for a reciprocating en- 





gine is stated in lb./hr./bhp., sfc. for a 
jet engine is defined in terms of lb./ 
hr./lb.-of-thrust. 

The three main efficiencies for plane 
propelled by a reciprocating engine 
are: (1) Brake thermal efficiency, 
(2) propeller efficiency, and (3) over- 
all efficiency. And, by comparison, the 
three corresponding efficiencies for a 
jet-propelled plane are: (1) Gas tur- 
bine efficiency, (2) propulsive effi- 
ciency, and (3) over-all efficiency. 

For a plane with a reciprocating 
engine, over-all efficiency is equal to the 
product of brake thermal efficiency and 
propeller efficiency; and for the jet- 
propelled plane, the over-all efficiency 
is equal to the product of gas turbine 
efficiency and propulsive efficiency. 

An alert pilot who operates a plane 
propelled by a reciprocating engine 
particularly notes cylinder-head and 
oil temperatures, and oil and fuel pres- 

eration of jet plane propelled by a gas 
turbine, are tail pipe and bearing tem- 
peratures, and oil and fuel pressures. 

Maximum bmep. and maximum en- 
gine rpm. are normal bhp.-limitations 
for a jeciprocating engine; and corres- 
pondingly, turbo-rpm. is a normal 
thrust limitation for a. jet engine. 

Cruise Control Simplified 

With a reciprocating engine, the 
pilot may obtain a given bhp. with 
many combinations of manifold pres- 


sure (or bmep. ) and engine rpm. Thus, 
for the conventional plane, there is a 
flight-testing problem of determining 
which combination gives the best range 
for any given speed, density altitude, 
gross-weight, and mixture setting, and 
in addition, which speed, with optimum 
combination of manifold pressure (or 
bmep.) and engine rpm., will give the 
best range. But for a jet-propelled 
airplane, which uses a gas turbine, 
there will be only one level-flight speed 
for each turbo-rpm,, at a given gross- 
weight and density altitude, with the 
result that the corresponding problem 
of flight-testing to obtain cruise-control 
data will be greatly simplified. 

Thus, for a jet airplane, it will only 
be necessary to determine the speed 
and corresponding turbo-rpm. for best 
range, for any density altitude and 
gross-weight. To account for small 
changes in thrust-available, resulting 
from deviations in temperature from 
standard atmospheric values at a given 
density altitude, minor corrections in 
turbo-rpm. required for a given air- 
plane velocity can be applied to jet 
propulsion cruise-control charts, just 
as minor corrections in required mani- 
fold pressure for a given plane velocity 
(constant engine rpm.), are applied to 
the conventional control charts to ac- 
count for available power variations 
with change in carburetor air temper- 
ature at a given density altitude. 

New designs for jet engines may use 
a variable tail pipe area. But if this 
further refinement is made to operate 
automatically, it should not complicate 
the cruise control picture. 

Value of Thrust Meters 

It is anticipated that, in the near 
future, thrust meters will be available 
for accurate flight testing of jet- 
propelled craft. These meters will 
allow pilots to measure and distinguish 

available, and thus separate airplane 
drag characteristics from engine thrust 
characteristics. If a new plane fails to 
meet predicted high speeds, a thrust 
meter will quickly determine whether 
it is the fault of drag predictions or 
jet engine thrust guarantees. Even 
though cruise control has been made 
simple by the development of the jet- 
propelled plane, it will be more simple 
when an accurate thrust meter has been 
perfected. 

The advent of jet propulsion has 
given pilots and engineers a new set of 
basic engineering parameters. When 
compared with those for conventional 
aircraft, these parameters are simple 
and easily understood, and when ap- 
plied to flight testing or cruise con- 
trol their comparative simplicity is 
even more pronounced. 
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one letter. . . 
to answer thousands from yoi 


asking about the new 
postwar line of Cessnas 



Ever since we interrupted our program of 
manufacturing private airplanes to turn out 
military aircraft, during these war years, we 
have received thousands of letters asking, 
“What are the new postwar Cessnas going 
to be like? ” 


If you are a pilot now you want a pilot’s air- 
plane as all statements from pilots indicate. 
If you are not a pilot now, you will be when 
you start flying. Then, you, too, will want a 
pilot’s airplane. So why not point your think- 
ing in that direction now. 


tell you. And the simplest Since we built the last Airmaster we have 
gained a wealth of knowledge and experience 
in precision manufacturing and engineering 


Today, 
answer 

From thousands of letters and interviews dur- 
ing the past four years we believe that we 
know now what features you want most and 
can use best in the airplane you buy. 

Here they are: — 

1. Safety 2. Speed 3. Performance 4. Comfort 
5. Economy 6. Minimum Maintenance 
As a result we have deliberately combined all 
of these features into a completely new line 
of high-wing, metal airplanes, equipped with 
a new, patented landing gear, in a wide range 
of speeds and prices. 

Prewar, we built the famous Cessna Air- 
master, three times judged the world’s most 
efficient airplane in open, ii ' 




Tomorrow, in one of the most modem, effi- 
cient and wholly-owned aircraft plants in the 
world, we will add that new precision experi- 
ence to our 34-year background in aviation 
to produce the airplane that we sincerely 
believe you want most and can use best. 


This is the first of a series of messages that 
will give you complete information about the 
new, postwar line of Cessnas. 


Postwar, we intend to give you even greater 
speed and performance plus an {ill-time high 
in safety, comfort and economy. 

You’ll notice that our signature reads “Cessna, 
the Pilot’s Airplane.” We say that advisedly 
because we believe that a pilot’s airplane is 
safe, fast, easy-to-fly . . . and not a “hot,” 
hard-to-fly airplane. 


c 
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THE PILOT’S AIRPLANE 
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Banks Opening Books 
To Personal Plane Financing 


Seeing a favorable future for local air developments, bankmen pre- 
pare not only to handle paper on new and used craft but also to 
finance dealer displays and likewise grant credit for flight course, 
airpark, and feederline activities. Here, Mr. Hoadley ranges the 
path of this move, meanwhile revealing the A.B.A.'s role in support- 

By RAYMOND L. HOADLEY, Financial editor, "Aviation" 
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W HEN CIVILIAN PLANES Start 
rolling off assembly lines 
again this fall and winter, 
the banks will be ready with the nec- 
essary credit to finance sales. 

Retail financing of airplanes to 
private operators had been a totally 
alien endeavor to most banks in the 
past. Only a few such institutions 
scattered over the nation financed 
plane sales before the war. But even 
the most conservative of bankers 
knows now that the era of transporta- 
tion in the air is really here and that 
it will have much the same sort of im- 
pact upon our financial economy as 
the steamship, railroad, and automo- 
bile transportation eras. 

Bankers realize that although air 
transportation is on a national scale, 
still there are many future opportuni- 
ties for local financial development. 
Not only will the bankers compete 
with commercial finance companies 
for the financing of new and used 
planes but they also will arrange for 
floor planning of aircraft dealers, and 
likewise finance flight courses, air- 
parks, area and feederlines, and even 
rural ventures providing passenger 
and cargo service between towns and 
offering connections with trunkline air 

Bankers all over the country have 
been seeking information on the me- 
chanics of financing private plane 
sales. It is notable here that officials 
of the American Bankers Assn, are 
offering a guiding voice — and the 
Association speaks so authoritatively 
that both dealers and prospective 
plane owners can get an idea of just 
what to expect from their local bank- 
ers when they want credit. 

The A.B.A. feels that the funda- 
mentals of financing airplanes are not 
greatly different from those long es- 
tablished in the automotive business. 
Retail credits will have to be consid- 
ered carefully because of the size of the 
transaction, according to Carl M. 
Flora, Milwaukee banker and chair- 
man of the Association's Consumer 
Credit Committee. Wholesale finan- 
cing for the dealer, he believes, will 
have to be based on the dealer's integ- 
rity and sales ability, as well as on 


products handled and financial worth. 

The major difference in financing 
air craft, in contrast to other kinds of 
merchandise, arises from the higher 
physical risks to which aircraft are 
exposed and the relatively high cost 
of upkeep. It has been estimated that 
aircraft owners shoulder an average 
annual maintenance cost (including 
repairs and insurance) which approx- 
imates 40% of the plane’s original 

The big difference between aircraft 
and automobile financing is that regis- 
tration and operation of planes are 
federally controlled, while the various 
states control motor car registration, 
etc. The Consumer Credit Committee 
of the A.B.A. has published a hand- 
book spelling out the government 
regulations and controls governing the 
ownership and operation of aircraft, 
also reproducing the forms that have 
to be used. Furthermore, the booklet 
contains illustrations of the basic 


forms which bankers should use in 
aircraft financing. 

With respect to insurance, the com- 
mittee advises that banks make ar- 
rangements with an aviation insurance 
underwriter on all aircraft financing 
transactions. Many of these insur- 
ance companies maintain engineering 
services at various points throughout 
the country, including a record of 
current aircraft values determined 
from original list prices. 

As a guide, the A.B.A. advises 
that the minimum insurance require- 
ments on lightplanes should be a partic- 
ipating all-risk crash-including policy 
under which the maximum participa- 
tion of the insured does not exceed 
33$%. The percentage of participa- 
tion would depend upon the use to 
which the plane would be put, as well 
as qualifications of the pilot. Insur- 
ance rates range from $11.50 to $15 
per $100 of appraised value. On 
(Turn to page 239) 
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Better Control . . . . 

Or HYDRAULIC POWER BRAKING 



These valves have true "hydraulic feel" . . . the resistance to brake 
pedal movement is hydraulic and directly proportioned to the pres- 
sure in the brake. In the event of pressure or brake failure, the pedal 
is depressed without appreciable force thus giving the pilot instant 
warning of pressure loss. The time interval between pedal movement 
and brake application (or release) is minimized thus giving the im- 
mediate brake action which eliminates the tendency to overbrake. 

These valves have high efficiency and are uniform; the control ob- 
tained is smooth and constant. The valve input pressure may be as 
high as 1500 psi and control is obtained with pressure as low as 25 psi 
at the brake. Accurate control of braking is independent of pressure 
in main hydraulic system providing only that system pressure is equal 
to or greater than the pressure needed to provide maximum brak- 
ing force. 


Vickers Incorporated 

14*2 OAKMAN BLVD. 

OIIKOIT SI, MICHIGAN 

Engineers and Builders of 
Oil Hydraulic equipment Since 1921 
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NORTHWEST 
AIRLINES ADOPT 
NEW HOSE LINES 
ON DC-3S 

CAA Approval a factor 
for safety and efficiency 

Coincident with Northwest's announcement of trans- 
continental service from Seattle to New York, linking these 
areas with direct one-carrier service, Northwest Airlines 
engineers have reported on favorable tests of Aeroquip hose 
assemblies with detachable fittings. 



"The case of maintenance of these hose assemblies in 
connection with our new plumbing has prompted us to 
authorize the same installations on our entire fleet,” stated 
an NWA official in describing the new DC-3 instrument 

CAA APPROVAL 

A factor supporting the high performance record of 
Aeroquip hose lines and detachable fittings, and Aeroquip 
Self-Sealing Couplings, is the approval currently granted by 
the CAA for civil aviation applications. These lines and 
couplings, meeting A-N specifications, arc in use on Ameri- 
can military and naval aircraft throughout the world. 

The CAA approval, set forth in Product and Process 
Specification P & P 3-6, covers the eligibility of Aeroquip 
hose assemblies with detachable fittings and self-sealing 
couplings for specified hydraulic, fuel, oil, vacuum and in- 
strument line applications. 

Fire resistance is an approved characteristic for which 
Aeroquip assemblies have long been noted by engineering 
and operating personnel. 

With over 5 million hose assemblies with detachable 
fittings, and nearly 1 million self-sealing couplings used, the 
revolutionary advantages introduced by the Aeroquip design 
have created an entirely new concept in hose line and 
coupling installations and performance, both in efficiency 
and in weight-saving, stock and replacement simplicity, and 
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in g unit of Jap Betty. Gear is actuated by 
electric motor (A) through gear train (BJ 

(D) which, in turn, mores piston (E) which 
refracts wheel through support (F), 


Below; Exploded view of tail wheel strut of 
Betty medium bomber. Strut attaches to tail 
wheel at (A), while (BJ is lock nut and ( C ) 
is typical wheel ring. Main casing is shown 
at ( DJ , and metering valvje (removed) is at 
(E). Strut attaches to plane at fitting (F). 
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Finishes 

of the Future 


As early aviation horizons broadened, Berry Brothers 
recognized the need for better finishes. Slightly more 
than a decade after the Wright Brothers made their 
memorable flight, Berry Brothers introduced Berryloid 
. . . the finish that set new standards for protection, 


durability and beauty. Constant improvement during 
these 30 years of service to aviation . . . keeping pace 
with higher speeds, more extreme weather conditions, 
new types of surfaces . . . pioneering with seaplanes, 
amphibians, helicopters and jet propulsion . . . has 
made Berryloid the standard of excellence in all types 
of plane finishing. For new plane production and 
refinishing and maintaining existing planes, Berryloid 
finishes are the finishes of the future. 


BERRYLOID 

AIRCRAFT FINISHES 



Leading Producers of Aviation Finishing Materials 
in War and Peace , for over 30 Years 


BOSTON • JERSEY 


• CINCINNATI • CHICAGO 


f. LOUIS • INGLEWOOD, CALIF. • MONTREAL . WINNIPEG • TORONTO 
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Sensational Aviation Gasoline Development . . . 



PERSONAL PLANES will get amazing new flight 
maneuverability after Victory. The secret? Flying 
Horsepower . . . from new aviation Mobilgas! Right 
how this super power performance is 100% war 
power. But soon as war needs relax, private flyers 
are first on the list for Flying Horsepower! 


COMMERCIAL PLANES get a big lift to greater pas- 
senger-cargo capacity with Flying Horsepower . . . 
from new aviation Mobilgas. It’s the same super 
power that’s giving U.S. warplanes faster take-offs, 
climb — greater range, bomb loads . . . the result of 
Socony-Vacuum’s great catalytic cracking program! 


SOCONY-VACUUM OIL CO„ INC.. 26 Broadway. New York 4. N. Y.. and Afillialea: Magnolia Petroleum Co.; General Petroleum Corp. ol Calif. 


You Can Expect 

THE FINEST 

AVIATION GASOLINES FROM 
THE COMPANY WITH 
THE GREATEST CATALYTIC 
CRACKING EXPERIENCE AND 
PRODUCTION CAPACITY! 



TUNE IN "INFORMATION PlEASE"— MONDAY EVENINGS, 9:30 E.W.T.— NBC 
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SHEET NUMBER D-32 

CLASSIFICATION Materials 

SUB CLASSIFICATION Cheeking Test Bars 


Nomograph for Checking 

Aluminum Alloy Test Bars 






• For many years Breeze lias been recognized as the General Headquarters for Radio 
Ignition Shielding. The reputation which the products bearing the Breeze Mark of 
Quality built up on national and international airlines before the war has now been 
augmented by the service record of thousands of Breeze 
Shielding Assemblies for America’s famous fighting air- 
craft, tank, marine and commercial engines. When final 
victory has been won. Breeze will once again be able 
to return to production of Shielding for commercial 
applications without delay for reconversion. And the 
reservoir of Breeze Shielding experience so materially 
increased in maintaining dependable communication in 
war, will be available to help pace progress in peace. 



Ct/ter -{Breexe •’PtrxfuefA • SHIELDING FOR AIRCRAFT • MARINE » ELECTRONIC APPLICATIONS OF ALL tVPlEJ 
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• Kamikaze, we understand, is the 
Nips’ word for “Divine Wind,” and 
the Admirals tell us the planes so 
named were nothing but breezes. 
Could be, but the boys on the receiving 
end of the winds called them anything 
but a breeze. What they termed 'em is 
much too much for the strength of this 
wartime-weight paper, not to mention 
postal regulations. 

• One of the boys who’d been much too 
close to the Divine Winders said 
Hirohito’s lads had still another — one 
of. the last planes they brought out — 
the name of which translated into 
“Mighty Wind.” Said he was sure 
they’d named the job after some of the 
Nip government radio commentators. 

• One of the largest aircraft manu- 
facturers just sent us a release de- 
scribing a process for making forgings 
from straight cylinders, in which the 
part can be cut from “a tube that is 
hollow to begin with.” 

Think they mean like a doughnut 
with a hole — to begin with? 

• Another release describes a most 
modern multi-function instrument 
whose simple dials tell "as clear a story 
as a love letter.” 

Just one kind of love letter, chum, 
the kind that stands up in court. 

• And, via still another release, comes 
tlie easiest and quickest reconversion 
job reported. Seems that in a bearing 
manufacturing plant the women "must 
pass through a narrow ‘de-duster’ 
where jets of compressed air blow - the 
dust from their stockings and clothes. 

“It’s just like the amusement park 
‘fun-house’, but the gals don’t shriek; 
maybe because there is no gallery of 
guffawing males.” 

What the hell we waiting for men ? 

• Two veteran private flyers had just 
about decided, after long reminiscence, 
that they favored keeping the conven- 
tional airplane pretty much “as is.” 
Only one thing they deplored, though — 
that was the lack of plumbing facilities, 
which got serious at times. They 
agreed that a bit of plumbing would 
certainly be grand, but disconsolately 
concluded that such fixtures presented 
an impossible design problem. Where- 
upon the mother of one, who had been 
quietly minding her own knitting, 
spoke up and in perfect deadpan said, 
"Have you boys ever thought of 


• Speaking of the atomic bomb — as 
who hasn’t — maybe this one can be 
told now 1 A high government official 
some time ago cautioned a certain 
group of men — (some of whom had 
worked on it) against mentioning that 
then-verboten word. In fact, he said, 
don't even mention Hope Ridge, Tenn., 
and Hanford, Wash. 


Three days later representatives of 
another government agency walked 
into his office and said, but bluntly, 
"Look, bub, don't even tell these guys 
not to talk about this thing, it’s a secret 
project.” 

• Long before the story broke, we 
thought we understood this A-bomb 
very clearly. Its principle had been 
explained in words of one and two 
syllables, and we were — we thought — 
all ready to do our part in disseminat- 
ing the essential information when the 
story could be broken. But that was 
before Hiroshima got plastered — and 
before the experts started giving out 
with the last word. 

After several weeks of these subse- 
quent atomic explanations we can only 
hope for one thing: That the boys 
who might cook up W. W. Ill are just 
as confused — and stay that way. 
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Before the bombs fell 


Pearl Harbor, Bawur Roller Bear- 
ings carried the rolling'load in every typo qf automo- 
tive equipment all over the world, and/wilf continue to 
do so in the postwar world, on a larger and largqi scale. 






MAKE 


BROACH AND 
MACHINE CO. 


A typical set-up of the American 
T-6-24 three way broaching machine 
is illustrated above. For broaching 
small serrated holes in carburetor 
parts a small bridge type fixture is 
used. A block on top of the bridge 
locates the part, while the broach 
is held in location by a pin type 
broach puller. Production is fast and 
accurate with fine finish. 


with Broaching by 

Standard equipment, capable of per- 
forming a wide variety of different 
tasks, can naturally eliminate many 
of reconversion’s headaches. Stand- 
ard American broaching machines, 
designed with this basic fact in mind, 
are made for maximum flexibility. 
That is why manufacturers in many 
industries turn to broaching by 
American to perform their metal 
finishing jobs. 


American offers a complete broaching 
service— machines, tools, and engi- 
neering. American engineers will 
gladly recommend the correct stand- 
ard equipment for your job, or, if 
necessary, design special machinery 
to meet your requirements. For further 
details, write American today. There 
is no obligation. 
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BLAINE STUBBLEFIELD, Washington 


V-J Slashes Plane Orders Nearly 90%; 
Research and Experimental Work Continued 


. . NAWP dissolving; 


American aircraft produc- 
tion, the world’s biggest in- 
dustry, was cut back aboul 
90% immediately after Japan'; 
surrender, from 17 billion dol- 
lars in 1944. The shock of 
this near-shutdown is a major 
part of the Administration'; 
problem of transition to full 
peace-time employment. 

Best estimates available are 
that the industry during the 
coming 12 months will have 
a dollar output of about $1,- 
300.000,000, plus $200-270.000.- 
' 10 for civilian craft, and in- 
cluding production of existing 
designs, research, and devel- 
opment projects. This work 
will employ between 250.000 
and 300,000 workers. 

Habit of thinking in terms 
of war production caused 
many persons to feel dismayed 
over near-total curtailment. 
But realists in the industry 
pointed out that the industry 
will still be three or four times 
as big as it was in 1939, when 
the output of 5.865 units was 
valued at $279,000,000. Some 
aircraft industry leaders con- 
cluded months ago that a 
postwar mark of about a bil- 
lion dollars yearly would be a 
practical and satisfactory goal 

At its peak the aircraft in- 
dustry had a total of 59 air- 
plane plants, 20 engine plants, 
and 7 propeller plants, valued 
at just less than four billion 
dollars. The major portion of 
this plant space, which at a 
maximum totaled 175,000,000 
sq. ft., belongs to the govern- 
ment. Some of it will be sold 
to the industry, some will be 
maintained on a standby 
basis, and the rest will be 
-•ansferred to other govern- 
ment agencies for other uses. 

It must be remembered that 
the huge aircraft industry 
was augmented during the 
war by other industries, chief 
among these being the auto 
producers, and this retraction 
is largely the result of con- 
verted producers going back 
to their original businesses. 
In general, "old line” trade 
names will constitute the in- 
dustry as before the war. 

On the second day after 
the Japs surrendered the 
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Army cut its aircraft and 
allied products program, ii 
eluding 31,000 airplanes, by 
total of $9,000,000,000 and at 
nounced that the reduction 
for the balance of 1945 would 
' e about 90%. and about 94% 
l calendar 1946. 

A tabulation of specific cut- 
acks on the B-29, A-26, P-47, 
P-51, P-80, C-54. C-82, C-47. 
nd C-46. ranged from 58% 
n the P-80 to 94% on the 
,-26. These figures were con- 
sidered temporary and sub- 
ject to a complete shutdown 
on most at any time. 

At this writing. Navy had 
prepared its cutback program 
in detail. As the Japs sur- 
rendered, Navy had $4,180,- 
000.000 worth of aircraft or 
order but undelivered. Over- 
all plan was to cut order to 
$1,134,000,000 as of Sept. 1. It 
was presumed Navy’s aviation 
cutback would be less, propor- 
tionately, than AAF's. 

Retention of any military 
production at all after victory 
seemed to be illegal, in light 
of Section 202 of the War 


Mobilization and Reconver- 
sion Act of 1944, which seems 
to require a complete stoppage 
of war production, including 
research and development. 
OWMR director John W. 
Snyder has asked the Attor- 
ney General for an interpre- 

An important point is that 
the Army's and Navy's orders, 
even Schedule WX for the 
immediate future, and the 
Attorney General’s opinion, 
are of little importance ' 
yond the immediate moi 
or year ahead. Sometime 
year or early next. Congress 
will weigh the testimony of 
the armed forces and all in- 
terested government agencies, 
consider opinion from au" 
ities everywhere on the 
look for peace or war. and 
then decide the strength of 
the Army and Navy and the 
relative sizes of the air r 


Boeing and Martin Programs 

Reports on two big m 

facturers' immediate peace 
programs were available as 
we went to press. Boeing 
orders to continue output of 
155 B-29's at Seattle in ' 
gust, 122 this month, ar ... 
pei' month thereafter until 
further change. Boeing Wich- 
ita was to continue at 
Superfort's per month i 
short time and then drop down 
a little. Bell in Georgia and 
Martin in Nebraska stopped 




TELEVISING STARS FROM THE STARS 


;. Programs, originating 



Wright Brothers 


production of B-29's at once. 
Glenn L. Martin announced 
•ders for $190,000,000 worth 
of aircraft products to carry 
it through September, 1947, 
operating on a 40-hr. week 
with no overtime. Company 
stated that there would be 
cutbacks in its develop- 
ment work, and that 90% of 
'* wartime engineering staff 
would be retained. Martin is 
negotiating with airlines and 
others for $44,000,000 worth of 
aircraft and is at work with 
Westinghouse on a “strato- 
vision" craft to be used for 
television and FM radio trans- 
Company also has 
contracts for metal containers 
in which guns, aircraft en- 
gines. and other munitions 
would be sealed and pre- 
served. 

NAWP Dissolving: AIA 
Begins Peace-Time Program 
National Aircraft War Pro- 
duction Councils, organized 
early in the war to represent 
the industry in its relations 
the government, ceased 
operations the day after the 
Jap surrender. Richard Palm- 
er, general manager, said that 
the windup would take about 
two months. NAWP helped to 
arrange important exchanges 
of skills, data and materials 
between aircraft manufactur- 
md organized the industry 
dealing with the Army 
and Navy and other war 

Aircraft Industries Assn, 
(formerly Aero Chamber of 
Commerce) , which was re- 
vitalized over a year ago in 
preparation to resume its 
[unction as the agency of 
aircraft makers, 
has its program ready and 
put parts of it in effect. 
Eugene E. Wilson, president, 




production of commercial and 
personal planes Is being has- 
tened. He called upon 
nation for maintenance 
the Industry's research and 
development under an air J 
power policy that will meet' 
our peace-keeping obligations 
under Article 45 of the United , 
Nations' Charter. 


AAF Con 


s Clos 


Last AAP contract flying! 
schools giving primary in-, 
struction to cadets were closed. 
In the five year period ending 
December, 1944 some 225,97$ 
men were graduated. 

Aeronautical Training So- 
ciety states that AAF pilot 
production rate was 
from 500 to 110.000 .. 
less than five years. Through 
utilization of civilians, most 
of whom were over-age ' 
combat flying, 4-F’s, 
women, the AAF was ab 
save about 100,000 soldiers for 
combat. Conservath 
mates indicate the monetary 
saving exceeded $250,000,000 
yearly. By 1943 the safety 
factor had increased so that 
there was only one fatal acci- 
dent for every 63,230 hr. of 
primary flight. 

Favor Special Stall Training 

A radical change 
method of training students 
regarding the stalling of air- 
planes has been recommended 
to CAA by the National Re- 
search Council Committee on 
Selection & Training of Air- 
craft Pilots. The Committee 
concludes that, because of 
frequency with which fatal 
accidents are associated with 
stalls, emphasis during train- 
ing should be shifted — from 
precision entries into, ai ‘ 
ecution of, stalls and 
over to training in the i 
ance of, and immediate ; 
ery from, the stall condition. 



to the physician — any 
physician. CAA’s own desig- 
nated physicians are still au- 

tions, of course. Meanwhile, 
the National Aeronautic .*• " 
lenting with a 
medical examination fori 


This might be done by _ 
sive practice of slow flying. 

The report covers 5 yr. 
research in selecting i 
training pilots, done at sc. .. 
40 universities and other in- 
stitutions, under grants from 
CAA totaling $900,000. Con- 
troversy over whether ' 

tice stalls or avoid tl 

been going on since the first 
world war. 

New Medical Forms Out 

CAA is distributing through- 
out the country 100,000 copies 
of the new pilot medical ex- 
amination forms. Interested 
persons can obtain them from 
CAA's regional representa- 
tives, or direct from Commerce 
Building, Washington, D. C. 

Apparently the forms hav- 
en’t been distributed to gen- 
eral medical practitioners 
(all of whom are now author- 

the applicant may take 


juglas C-47 was ready (or use as a I 
rtieh can carry a payload of over ses 
290 mph. Engines and propellers o 


LUGGED 

fications by ATSC engineers, this 
le cargo glider, designated XCG-17, 


w hitch attached be 


by the Non- 

Scheduled Flying Advisory 
Committee of CAA. The 
CAA 

Administrator Wright who, if 
fit, will pass it along 
to the Department of Interior, 
which administers the parks. 

The recommendation points 
.at that motorists drive into . 
the parks, and that pilots : 

be allowed similar ] 

ges. Department of r 
would be expected 




_ by Lockheed 
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quito pilots met I 


mended standards for s| 
' etween airports. Most c< 
ersial requirement — the 
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aedy action on naming late 
I. William L. "Billy" Mitchell 
" " nious rank of Major 
.. ..i being requested by 
‘ropellcr, official publicn- 
)f Air Service Veterans 
Journal believes action on 
sidetracked and urges immedl- 

d* tunnel °m "san" XMegra°next 
"tiro' MtMgmgift stru *' 1 
jloyed for operations. * ' ' ® 

v "baseball" type parachute 


personal aircraft sold du 
enroll '& Statistical Sei" 
i. Washington Office. 


(unds'of Nor!hA U " d i' V " lthl " 

nd as passenger in aircraft 
Ith licensed pilot, when used 
dely for transportation. This 
les not apply to double, or 
her extra, indemnities, 
ew type of supersonic wind 

.JKSSBlt 

Fundamental research on air- 
propulsion plants opera i- 

conducted. Aldtude' 'tunneMier- 
".s^ Investigation of operating 

tines ^at®" heights'* of' 


:, " d 

fusely illustrated^ pamphlet put 

Second edition of Blue Book oi 
Ur plane Parts , a volume for use 
listrlbuted by |t raffle Service®**” 

tpplicants for mechanics’ S 11- 
trlbutlon by CAA . ..War Pro'- 
ductlon in JS-I-I, is report of 
chairman of WPB, Washington. 
D. C. Priced at tst, 141-page 
booklet gives statistics and pro- 
duction jmoblems for that year 

itierlran U Bankera d Ass'm? P 23 8' 
tion ‘ on N- ia"ne'"flniincing f0rm; ' ‘ 
Surplus ^ls quarterly 
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REVERE MAGNESIUM IN THE 
WORLD’S LARGEST AIRPLANE 


T HE great new Model 37 Trans- 
Ocean Transports recently 
announced by Consolidated Vultee 
are designed to carry more payload 
on longer flights than any other 
airplanes ever before proposed. 

In the hangar where the first of 
these giants is being assembled is a 
sign reading: "Weigh Everything 
Before Placing on Plane.” How 
seriously this principle has been fol- 
lowed by the engineers is shown by 
their extensive use of Revere mag- 
nesium throughout this airplane. 

Revere magnesium alloy sheet is 
used in the skin, in air ducts, in the 
thermal anti-icing system of special 
design, and in a multitude of other 
parts. Revere magnesium extruded 
shapes and forgings also help to 


give strength with less weight to 
important components of this 
huge transport. Gasoline, oil, and 
other lines are made of Revere 
aluminum tubing. 

To those who have felt that fabri- 

unfamiliai^ problems, the sheet 
metal parts shown on this page 
may prove especially interesting. 
Revere magnesium sheet may be 
formed, stamped, bent, deep 
drawn, spun, and welded by tech- 
niques known and used by the 
aircraft industry and many others. 

For all the facts on how magne- 

ucts, call Revere. A Revere Tech- 
nical Advisor will gladly give you 
detailed information and advice. 


COPPER AND BRASS INCORPORATED 

Founded by Paul Revere in 1801 

Executive Offices: 230 Park Avenue, New York 17, Ns Y« 
Sales Offices in principal cities. 
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I MAGINE your personal plane of 
tomorrow having — automatically 
— the extra get-up and go that to- 
day's military aircrafc get from vari- 
able pitch propellers. 

Actually, that's just what you can 
expect from the unique Acromatic 
Propeller. Even under full load you'll 
have one-fourth shorter takeoff run, 
one-third higher rate of climb, 
greater cruising range and speed, all 


with minimum fuel consumption and 
engine wear! And you'll get long 
glides for happy landings — with in- 
stantaneous change of pitch for quick 
pickup if you overshoot the field. 
This "propeller wich a brain" — like 
no other propeller — is completely 
self-acting and self-contained. It 
automatically assumes the proper 
pitch for peak performance under any 
and all conditions of flight. You have 


no extra controls to fiddle with, no 
extra instruments to watch. 

If you fly, or plan to fly, you’ll want 
an Aeromatic Propeller on your 
plane. Write to your aircrafc manu- 
facturer about it today. And if you'd 
like our little get-acquainted folder 
containing a diagram of the “brain' ' 
in an Acromatic Propeller, don't 
hesitate to write to: Aeromatic, 
326 Scott Street, Baltimore 3, Md. 


The Propeller with a Brain for Tomorrow's Plane 
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FINAL COMMUNIQUE 

Aviation's War Report No. 44 

This 44th report on the air 
war, beginning with the at- 
tack on Pearl Harbor by the 
Japs, can record two of his- 
tory's greatest events : Success 
of the long effort to release 
atomic energy in volume and 
under control for demolition, 
and the end of hostilities in 
the Second World War. (Also 
see special eight-page insert 
“The Atom, New Source of 
Energy," page 103; our edi- 
torial, “Split Elements— And 
Human Elements,” page 105; 
and the feature article, “The 
Atomic Frame of Reference 
Or Else,” page 106.) 

Added to these striking c 
velopments was the entrance 
of Russia into the war — to 
paralyze the Mikado’s great 
army still remaining *“ " 

Fact remains that Japan 
surrendered without having 
been invaded, and most of the 
damage inflicted upon the f~ 
mer empire resulted from 
attack. However, aviation had 
to be moved to within range 
of Japan by the Army and 
Navy which captured the 
island bases so necessary for 
air operations in Pacific. 

These operations had pro- 
gressed to a point where, al 
the war's end, the Japs would 
soon have been hit by forces 
of 1,000 B-29's, their loads of 
incendiaries and bombs dou- 
bled by short-haul basing, plus 
long range fighter and navy 
sweeps, totaling up to 2,000 
sorties on a given day. This 
number was scheduled to be 
increased to 3,000 per day in a 
short time thereafter, and 
Gen. George C. Kenney, com- 
mander of Far East Air Forces, 
predicted that 5,000 tons of 


explosives would be put on a 
single target, as compared with 
about 3,600 tons loosed on 
Germany. 

Mining of the enemy's har- 
)rs had established a virtual 
ate of blockade, and the 
B-29’s had started to drop 
leaflets on the enemy’s cities, 
naming the cities that were to 
be hit next and warning the 
populace to leave beforehand. 

The road back from Pearl 
Harbor was a difficult one, but 
job well done by all, 
both abroad and at home. 

t CANADIAN NOTES * 


L‘! n e f m a Jo 1 to ' high ti't bidden 


THE WASHINGTON 
WINDSOCK 

By BLAINE STUBBLEFIELD 

The war ended with an abrupt and cataclysmic exclama- 
tion point — the atomic bomb. And as the potentials of 
this revolutionary new weapon began to be realized, a 
complete change in the manner of warfare was forecast, 
some experts holding that this revision will be more 
comprehensive than at any other time in history. 

Problems which the A-bomb discovery may eventually 
pose are numerous. For one thing, It’s conceivable that 
small belligerents, even renegade forces, might one day 
be able to stagger major powers with such missiles. These 
bombs may not always be so hard and costly to make. 

Currently, the situation is weirdly unique. For these next 
few years — that is, until atomic demolition is mastered 
elsewhere — one group of nations will be packing the 
power to enforce its will virtually anywhere on earth. 
Such a period has never been experienced before and 
may never be experienced again. Of course, no one be- 
lieves the atom-welding countries will use their advan- 
tage. Caesar, Napoleon, and Hitler, wherever they are. 
must be salivating at the thought of such supremacy. 

Meanwhile, the grand curbstone debate is underway. 
Just cock an ear and you'll hear it. Sky power men : “It 
was air attack and air blockade that brought Japan to 
her knees and surrender." Surface power men: “Our 
Army and Navy really did the trick by fighting three 
years to move aviation up to bases from which it could 
strike.” Atom power men: "Gentlemen, kindly let us 
horn in here. In the final analyses, wasn’t it our disin- 
tegrating, vaporizing wallop that actually capped the 
climax and rang down the curtain on those Nippos?" 

Fleets of American planes, held in occupied Europe, could 
have been used to speed regular troops back to the TJ. S., 
in the opinion of many air officers. The equipment, shut- 
tling the Atlantic, could have been available for any 
emergency in a few hours. Mead war investigating com- 
mittee intervened to have some of the planes released. 


England* 


i ready to drop all kinds of gas bombs oi 

, didn't because advantage in gas warfare i 

the side having air superiority. 
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Banish Flight Fatigue 



WARRE/'t 

MWUHOR. 


W ARREN McARTHUR advanced technical seating, specified by engineers for more 
than 85 per cent of combat and long range transport airplanes in the war, is 
contributing so much to efficiency and comfort, necessary to victory, that peace time 
requirements of pay load, passenger comfort and economy make world wide adoption 
of this equipment almost imperative. 

Twice as strong, with much less weight than any previously conceived, by virtue 
of a new fabricating technique and judicial designs from aluminum and magnesium . . . 
these seats, supercomfortable, easily adjustable, virtually banish flight fatigue. 


WARRE/H /ARTHUR. CORPORATION 

ONE PARK AVENUE NEW YORK CITY 


IERS, ENGINEERS AND MANUFACTURERS OF AIRCRAFT AND NAVY SEATING 
CO-PILOT'S • NAVIGATOR'S • RADIO OPERATOR'S • REAR GUNNER'S • CAMERA OPERATORS • FLIGHT 
S • NAVY PATROL STEERSMEN ■ BOMBARDIER • WARDROOM ■ OBSERVATION AND TRANSPORT SEATS 
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POSITIVE F ACTION 


0.02 WATT SENSITIVITY 



SIMPLIFIED ... Features include 
CONSTRUCTION sna P ac,ion e° n, acts ; 

high sensitivity; low 
operating power; statically balanced armature and 
contact assembly; six easily accessible adjustments; 
good contact wipe and stable contact pressure. 


Struthers-Dunn Type 79XAX snap action d-C 
operated relay is a positive acting sensitive unit 
that finds a wide variety of applications in circuits 
with slowly changing control currents. Erratic 
operation and varying contact resistance en- 
countered with ordinary sensitive relays are elimi- 
nated. Applications for this popular relay cover a 
broad range of use from vacuum tube circuits, to 
overcurrent protection, pulsing circuits, and uses 
where extremely close differential or sensitivity of 
operation is required. 

WRITE for Data Bulletin 79XAX giving full 
construction details and outlining a variety of 
suggested uses. 


STRUTHERS-DUNN, Inc., 1321 Arch Street, Phila. 7 , Pa. 


STRIITHERS DlINN 

5,312 RELAY TYPES 

DISTRICT ENGINEERING OFFICES: ATLANTA • BALTIMORE • BOSTON • BUFFALO • CHICAGO • CINCINNATI • 
CLEVELAND • DALLAS • DENVER • DETROIT • HARTFORD • INDIANAPOLIS • LOS ANGELES • MINNEAPOLIS • 
MONTREAL • NEW YORK ■ PITTSBURGH • ST. LOUIS • SAN FRANCISCO • SEATTLE • SYRACUSE • TORONTO 
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a year on cleaning costs alone. 
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CAB Decides Non-Transport Airworthiness 
Requirements; New Categories Defined 

. . . Plane price ceilings dropped . . . July output: 
4,784 . . . Test jet-driven props; AAF officers visiting 
Lab . . . Uncover Nasi war secrets. 


CAB reached a quick deci- 
sion on questions relating to 
airworthiness requirements for 
non-transport craft, thus re- 
lieving manufacturers of diffi- 
cult uncertainties in govern- 


A complete new text of 
these regulations (CAR Part 1 
03) is adopted, but decision : 
on the following points was ' 
given in advance: (1) Non- • 
transport categories to be : 
created at present will be lim- i 
ited to normal, utility, acro- 
batic, and restricted. There : 
will be no personal category; : 

(2) Maximum allowable stall- 
ing speed will.be 70 mph, for i 
single-engine aircraft of 6,000 
lb. or less gross weight which 
fail to meet the single-engine 
climb requirement indicated 
in 4; (3) climb requirements 1 2 * * 
will be at least 1:12; and at : 
least 300 fpm; (4) multi-en- ■ 
gine craft of over 6,000 lb. 
gross weight must have a rate 
of climb, with one engine in- 
operative, of at least 0.02 V 5 so 
at 5,000 ft. with cowl flaps 
set for cooling on a hot day; 
and (5) the limit load factor 
for maneuvering in aircraft 
of the normal category will 
be 3,8. except that for craft 
certificated as characteristic- 
ally incapable of spinning, for 
which this requirement will 
be reduced to 3.5. 

Plane Price Ceiling Dropped 
OPA price ceilings on new 
and used airplanes have been 
suspended. Suspension is not 
final, and if prices rise in an 
inflationary manner the con- 
trols will be put back on. 
Parts are included in the price 
schedules. Exceptions remain- 
ing under the price ceilings 
are tires, tubes, die castings, 
iron and steel and non-ferrous 
castings. Ceilings have been 
dropped because potential 
supplies exceed the demand. 
OPA is modifying its controls 
on lines which do not directly 
affect the cost of living or 
which will not contribute to 
Inflation. 

July Output: 4,784 
Aircraft production in July 
fell to 4,784 units, as com- 
pared with 5,794 in June. 
July output was 243 units 
short of the 5,027 schedule. 
Month’s production, said J. A. 
Krug, was below 4,800 for the 
first time since October 1942, 
and was nearly down to half 
of the wartime maximum out- 
put of 9,118 in March, 1944. 


July airframe weight, minus 
spares, was 53.6 million lb„ 
as compared with 65.3 in 
June, an 18% drop. The av- 
erage workday rate dropped 
from 223 units in June to 184 

Breakdown for July: 1,542 
bombers; 2,193 fighters and 
Navy reconnaissance; 523 
transports; 110 trainers; and 
416 miscellaneous. Only the 
latter group was ahead of 
schedule. 

While the industry did not 
meet some schedules in recent 
months it has been obvious 
that the government was not 
greatly concerned. 

Test Jet-Driven Props; 
AAF Officers Visiting Lab. 
Technologists at NACA’s 
Cleveland laboratories are ex- 
perimenting with multiple Jets 
on propeller trailing edges. 
Compression of air for mixing 
with fuel would be by ram 
effect of blade speed, the air 
entering through vents in the 
leading edges of the blades. 
Fuel would be led into the 
propeller through a hollow 
shaft, and would be mixed 
with air inside the blades. 
The weight of the propeller 
would be somewhat increased, 
but power plant facilities in 
the plane would be almost 
eliminated. Propeller power 
output would be controlled 
by varying blade pitch and 
throttle, and it is stated that 
more or less constant speed 
at best jet efficiency would be 
maintained. 

Cleveland laboratory is now 
visited by 60 AAF combat offi- 
cers per month. Lt. Gen. Ira 
C. Eaker, deputy AAF Com- 
mander, stated three reasons 
why he wanted his officers to 
observe basic aeronautics re- 
search as a part of the re- 
deployment routine : (1) Many 
of the officers have seen much 
Nazi aviation development 
and its results and get the 
impression that the U.S, was 
and is behind in all phases; 
(2) many have been so busy 
in operations that they have 
had very little time to learn 
about technology; and (3) 
some of them will become 
leaders of this country's air 
power in the very near future. 
Uncover Nazi War Secrets 
More than 200 technical ex- 
perts investigating Nazi war 
secrets discovered many inter- 
esting developments. Among 
them: An airplane with a 


very high ceiling; flexible 
high-tension cables that carry 
double the Voltage of former 
types of the same size; tung- 
sten substitutes for making 
armor-piercing shells and cut- 
ting tools; catalysts for con- 
verting oil to high-octane 
aviation gasoline quicker than 
had been possible before; de- 
tails on refinements in the 
gas synthesis method of pro- 
ducing liquid fuel from coal; 
and advanced information on 
high-temperature alloys. 


* ASSEMBLY LINES * 
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Making a 40-ton shock "DISAPPEAR"! 

When a Skymaster hits the runway, the tremendous landing 
energy of this huge plane quickly "disappears". It's not 
an act of magic, but the shock-absorbing ability of Aerol 
landing gear that does the trick! . . . The remarkable stamina 
and efficiency of Aerols, which protect plane, crew, and 
cargo from landing shock, account for their universal accept- 
ance for major types of aircraft. ♦ ♦ Our products, serving 
many industrial fields, are mentioned below. Whatever 
your needs, Cleveland Pneumatic engineers offer you 
the benefit of over 50 years manufacturing experience. 

THE CLEVELAND PNEUMATIC TOOL CO., Cleveland 5, Ohio 
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The draft being circulated 
was not available for publica- 
tion at this writing, but Board 
officials said they would take 
no action on a final version 
until they had complete re- 
action from the industry. 
These safety regulations 
should not be confused with 
the proposed economic regu- 
lations for non-scheduled 
services, which have not yet 


after future volume business. 
Speakers dealing with trans- 


tables pointed out that total 
movement involves 27 billion 
ton-miles yearly, and it might 
be a long time before air 
transport’s maximum could 
make much difference. Never- 
theless, it was stated that 
perishable farm products 
would be the nucleus of vol- 
ume airfreight, A definite 


across “dog-leg” angles and 
around areas of congested 
military traffic. Many routes 
are flown by radio compass, 
where no routes exist. 

CAB counsel contended that 
the Administrator could use 
his own judgment; that if 
the operation was considered 
safe, no airway need be 
created. The Attorney Gen- 
eral’s decision supported that 
view, and the opinion will be 
law unless changed by court 
action. 

Airlines like the privilege of 
short-cutting airways, but 
they also like the protection 
that is provided by flight aids 
which must be established 
when an airway is designated. 

JATUC Views Airfreight 


In approving foreign opera- 
ions by domestic airlines the 

«..ii — ”-iard recog- 

disadvan- 


Postwar Aviation Labor 
Oversupply Seen 
There may be as many as 
100,000 new jobs for pilots 
and other flight and ground 
personnel with the airlines 
and non-scheduled air trans- 
port and related services by 
the fifth postwar year. This 
is one conclusion reached by 
the Department of Labor in 
a study published in the 
Monthly Labor Review, in 
Washington. 

However, the study also 
states that postwar jobs for 
skilled aviation personnel, 
though numerous, will be far 
too few to absorb the tre- 
mendous numbers of veterans 
and others who will seek posi- 


nized creation 

tage to PAA, which it com- 
pensated to some extent by 
authorizing PAA to enter the 
U.S. 

However, PAA immediately 
petitioned the CAB to "cor- 
rect" its decisions, which in 
effect restricted the company 
to Foynes, Ireland, and to 
Marseilles, while allowing 
TWA and ABA to reach into 
many European cities, and 
into Africa. At the same time 
PAA implied that it will con- 
tinue the battle in Congress 
against competition in U.S. 
flag foreign service, even 
though the chosen instrument 
bill was recently defeated in 
Senate committee. 

Also contesting the Board’s 
rulings is PCA, which has 
been left out of the Atlantic 
awards. In a petition signed 
by President Monro, the air- 
line contends that the record 


entirely upon low rates. There 
will also be a need for sim- 
plicity in the publication of 
freight rate schedules. 

L. Welch Pogue. CAB chair- 
man, recently advocated an 
air parcel post system. He 
also favored all non-local first 
class mail by air. and said it 
would not add much to pres- 
ent volume. 

CAB Circulates Non-Scheduled 
Safety Regulations 

A new set of safety regu- 
lations covering all commer- 
cial non-scheduled aviation 
has been released by CAB for 
circulation among all inter- 
ested parties. 

Jesse W. Lankford, CAA 
safety bureau director, says 
that regulations incorporating 
the safety practices of re- 
sponsible operators in this 
field probably would be best 
for all concerned. 


Joint Air Transport Users 
Conference, sponsored in 
Washington by NAA, revealed 
that not only the public but 
shippers themselves are ex- 
pecting services that the air- 
lines are not yet prepared to 
deliver. 

Opinions were expressed 
that the air transport indus- 
try is right in seeking to 
lower its rates before going 


There may be about 15,000 
pilots and co-pilots with the 
airlines in five years, according 
to a somewhat optimistic 
forecast. There will also be 
many opportunities for air- 
craft mechanics, and other 
technicians, with non-sched- 
uled flying services, flying 
schools, private companies 
using planes for business, air- 
ports and government agen- 


of a Moscow route to AEA, 
whose application did not in- 
clude it. PCA, which did 
apply for a Moscow service, 
claims it is best able to 
operate the route at a profit. 

These developments came 
as officials were trying to 
work out entry agreements 
with foreign countries, and 
were also trying for an equit- 
able apportionment of about 
20 four-engine Douglas C-54’s 
(DC-4 type) surplus military 

getting Atlantic operations 
started this Fall. 

It is believed that the Army 
and Navy will permit use of 
their ground facilities where 
necessary both here and 
abroad. "Two-Freedom” agree- 
ments between the U.S. and 
several other countries will 
come into play when opera- 


cies. An optimistic figure for 
pilot needs, other than the 
airlines, in the same period 
is about 22,000. including those 
who start their own busi- 
nesses as charter pilots or 
fixed base operators. 

Employment of mechanics, 
radio and maintenance tech- 
nicians will also be small 
compared with the available 
trained labor supply. The 
maximum number of new jobs 
in this field is estimated at 
around 49,000 in five years. 
In contrast there are about 
570,000 enlisted mechanics 
and maintenance men, of 
which about 15% are inter- 
ested in getting civilian jobs 
in their respective fields of 
endeavor. 

In addition there will be 
about 235,000 flight engineers, 
navigators, flight *- J 


An opinion delivered by the 
Attorney General, upon re- 
quest of both CAA and CAB, 
leaves the Administrator free 
to designate airways at his 
own discretion. 

Counsel for CAA, months 
ago, concluded that the law 
requires the Administrator 
to designate airways for each 
and all scheduled route opera- 
tions. The airlines for years 
have been taking short-cuts 


ground 


radio operators, dispatchers. 


and meteorologists available. 


to compete for about only 
9,500 new jobs in these 
branches of aviation. 

Article concludes that the 
only jobs that will have more 
openings available than men 
will be positions such as air- 
line stewards and aviation 
stock clerks. 


1.1% on passenger r 
irds throttle, postwa 
204.5 mph., or 12.i 


PAA, PCA Protest Atlantic Decisions; 

First Operations Hoped For this Fall 

. . . CAA administrator can designate airways . . 
JATUC views airfreight problems . . . CAB drculaf 
non-scheduled safety regulations . . . Postwar aviatii 
labor oversupply seen. 


AVIATION, September, 


213 



P.C.A. SPEEDS RECONVERSION! 



roxalinS<4^finishes 


PICKS ROXALIN ENGINEERED FINISHES TO HELP 
TRANSFORM "WAR HORSES" INTO LUXURY LINERS! 

The DC3's are coming home. After yeoman service as the 
C 47 Army Transport they ere ready to resume their peace- 
time job of transporting passengers and mails for the na- 
tion's airlines. 

To speed the job Pennsylvania Central Airlines, one of 
the first to "contribute" planes to the war effort is the first 
to begin mass reconversion. Naturally they called on 
Roxalin's complete line of aircraft finishes. For whatever 
the requirement Roxalin has engineered a finish to meet it. 


Any or all of the complete line is available for this im- 
portant reconversion job. Write to Department 855 for 
complete information. 


ELIZA8ETH.F • NEW OERSE 


ROXALIN IN 


WATCH 
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PERISHABLE CARGO 
DONS COLD-CLOAK 





fabricate Carpenter 

Station and reduces “ 5l5 „ n0 •■ t hin spots 
[abncation that there ar dcsiruc- 

uniform walls™ ^ sca le coo id ge 

dve foothold. , ^ c f 0 ur Stainless 


ubing 

mrking wttn ua— 

' 0r .u„ often leads 


CARPENTER WELDED STAINLESS TUBING 

SIZES %" to 4i/ 2 " O. D. 

GAUGES . . 11 B. W. G. to 23 B. W. G. 

TYPES .... 302, 304, 347, 309s, 316, 317, 329, 430, 3-A 

and Invar. 

SHAPES ... Round, half-round, oval, flat oval, perforated, 
shrouded, open seam, butted, D-shape. 
FINISHES . . White pickled with standard grits. Also inside 
and outside polished. 


THE CARPENTER STEEL COMPANY 

Welded Alloy Tube Division . . . Kenilworth, N. J. 



STAINLESS TUBING 
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BiCftl of 


a QUALITY LINE 

...and a good place fro do business! 


FINE HAND TOOLS 
FOR YOUR NEEDS - 


SCREW DRIVERS 
PULLERS 

PLUMBING TOOLS 
WRENCHES 
TOOL SETS 

SOCKETS and ATTACHMENTS 
PUNCHES and CHISELS 
BODY and FENDER TOOLS 
PLIERS 

. . . and many other tools 


Wherever you see a distributor who displays 
this sign you can depend on two things... 

First — The tools it represents are the leaders 
in their field . . . preferred by more professional 
mechanics. 

Second— The distributor is featuring quality 
merchandise in his store . . . building his business 
on customer satisfaction and goodwill. 

Together they mean better, safer, longer-lasting 
service from the fools you use, and a source of 
supply where you can buy with confidence — 
Plomb Tool Company, 2221 Santa Fe Avenue, 
Los Angeles 54, California. 


If *3 £3 2 IE 



THERE’S ONE 


CABLE 



FOR EVERY APPLICATION 


Fully as important as the quality of 
the wire rope itself is the selection of i 
the right cable for the job. Depending Mi 
upon its use, an aircraft cable must be 
resistant to stretch, abrasion, corrosion, 
bending fatigue, breakage— or a com- 
bination of these destructive forces. 

Through long experience in serving 
the aircraft industry, we have become 
familiar with problems of control and 
ways of solving them. Thus 1 
often provide engineering help. It is 
part of the service we have to offer. 

Write our Detroit office for your copy 
of the informative booklet, " DATA FOR 
Aircraft Control Cables v 



TRU-LAY 

AIRCRAFT CABLES 




AVIATION, September, 1945 






AVIATION, 






Johns-Manville 


M1W jpMlDTOffg 


KEEP POSTED ON 

Products and Practices 







QUICK, DEPENDABLE SHIPMENT 



ANEMMTAT 







RANnm ph i ARnRflTfiRiF?;ga ,- LL i 




A myriad of plastic products from threaded precision parts 
machined to extremely close tolerances such as those fabricated 
for Army and Navy aircraft and radios, to transparent plastic 
card holders, charts, badges and novelties, are produced by SLACO 
with the same skill and attention to detail. Facilities for Printing. 
Stamping, Engraving. Embossing. Die Cutting, Molding, Polishing, 
Forming and Laminating of all plastic materials make possible A 
the production of hundreds of diverse items completely 
unrelated to each other in character. 

SEND US YOUR BLUEPRINTS AND SPECIFICATIONS 


Manufacturers of Plastic and Metal Products 
3 WEST 29th ST.. NEW YORK I. N. Y. 
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CRANKSHAFTS by the hundred thousands 
are forged under strict laboratory control by 
WYMAN-GORDON ... all types ... all sizes. 


WYMAN-GORDON 

WORCESTER • MASSACHUSETTS 

HARVEY, ILLINOIS DETROIT, MICHIGAN 
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AWARD BRICGS & STRATTON 


QUALITY CONTROL RATING 


For over two years Briggs § Stratton has 
produced the General Electric high-tension magnetos 
used on the 18-cyl. Pratt S Whitney 2000 h. p. 
engines powering high-flying fighters, bombers and 
transport planes. In recognition of the high 
standards of inspection procedures and control in the 





manufacture of these magnetos, the U. S. Army Air 
Forces have accorded to Briggs S Stratton the 
"APPROVED” Quality Control Rating. 


vision constructor 

•* i *****%% 


* T B igg s K S ,raCton ’ 



P"™ 11 {T"7,T efficiency 1 ffiLKJS 

full range Is over 00%. suites mSSer- 


ShopEquipment 
& Materials 
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With USAC Aircraft Service, you are assured 
of prompt, reliable transportation for planes of all 
sizes and types — with greater efficiency, safety and 
economy in handling. "Engineered from start to finish,” 
USAC services include: 

1. Dismantling of planes in preparation for ship- 
ment. (Dismantled only to extent necessary for 
highway transit.) 

2. Loading aircraft with specially-designed tools 
and equipment to avoid damage and cut down on 
manpower and expense. 

3. Fast, protective hauling of all sizes and types 
of planes on "tailored trailers,” designed and 
constructed for the plane or part being shipped. 

4. Plant and field surveys to determine most 
efficient handling methods . . . recommendations 
to manufacturers on production schedules to 
simplify and reduce cost of dismantling for ship- 
ment and handling after delivery. 


In eight years of operation, USAC Aircraft Service has 
been proved in performance on hundreds of jobs 
throughout the country . . . with large and small planes 
. . . over all kinds of roads and terrain. 


Send for FREE Folder 

To help solve your aircraft 
hauling problems, write for 
your copy of this illustrated 
folder. Contains information of 
value to manufacturers, airports 
and private operators. Write to 
address below. 


Look for the USAC sign — and look to USAC for 
safer, more efficient, more economical transportation. 
For further information, write to — 



V. S. Aeroplane Carriers , Inc. 

"FIRST IN AEROPLANE CARRIER SERVICE" 

Keith Bldg. Dover, Delaware 
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Both EFnciiNT... 

Pe^PI/Y ilCCURATB/ 


War birds of the United States Navy are 
writing their own glorious saga of their accom- 
plishments. The men who fly them, and the 
planes themselves, must be fully efficient and 
deadly accurate in the perfection of their work-, 
manship. 


Those of us who are privileged to manu- 
facture a portion of the supplies needed by 
both the Navy and Army air men realize that 
we, too, must be efficient and accurate in the 
gocfds we produce. An "Arresting Hook" must 
work. It cannot fail. It suffers tremendous strain 
whenever a war bird alights in its "flat top" 


Arresting Hooks for Naval aircraft are or 
several hundred highly stressed and prec 
in parts we forge, weld and assemble for tl 
ir program. 

The skill, craftsmanship and facilities nece 
ry to produce these items can also serve yo 
it write to us, today. 


IFf MECHANICS — 

COLORADO SPRINGS. COLORADO 
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istrated effectiveness of 


>petfer weight reductio 
c braking. 




unaffected by 
ability to combat damage. 
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Parking Brake Valve 98 

Aircraft equipped with hydraulic brakes 
may now be provided with parking brakes 
through use of new Model 1200 parking 
valve developed by Scott Aviation Corp., 
Lancaster, N. y. Valve la installed in 


draulic line hr 
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Fuel Oil Concentrate 99 

sticking of injecto^ nozzles, and to provide 
top cylinder lubrication, "Gibraltar" Diesel 
fuel oil concentrate Is now offered by 
Hood Refining Co., Greensburg, Pa. Con- 
centrate Is added at rate of 4 oz. to each 
10 gal. of fuel oil.— AVIATION, Sept., ’45. 


Snow Tractor 100 

Supplied to AAF but having peacetime 
commercial applications. "Snow Cruisers," 
made by Iron Fireman Mfg. Co., Portland. 
Ore., Is lightweight Wide-trended tractor 
capable of transporting a: 


A' and up grades ol 



Built of four component parts— two trac 

directly into fuselage of large transpu 
Cab accommodates three men and opet 
tor.— AVIATION, Sept., ’45. 

Coated Upholstery Fabric 1 

Developed for use in aircraft and : 
other uses, "Cavalon" plastic coated fa . 
ric. made by E. I. DuPont de Nemours, 
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rows of cut teeth. But their main utility in production and rework 
finishing of machined parts lies in their ability to perform light, 
offhand stock removal operations after machining, but within the 
original tolerance limits. 


Whether on revolving work or bench pieces, the hard, sharp 
abrasive crystals in oilstone files, shaped for conformity to work 
contours, quickly but delicately remove burrs and sharp edges, 
refine radii and bevels, or eliminate the binding of mated parts. 
India (Aluminum Oxide, oil filled) and Hard Arkansas (natural 
abrasive) Files offer Industry a complete size and shape range of 
over a hundred items with a finish spread from coarse, medium 
and fine India to the surgical fineness of Hard Arkansas. 


Ask your Behr-Manning Field Engineer or your 
friendly distributor salesman about Norton Abra- 
sive Oilstone Files. New color chart, “Industry’s 
Oilstones,” available on request. 


BEHR-MANNING • TROY. N. Y. 


(DIVISION OF NORTON COMPANY) 

ALSO RELIABLE COATED ABRASIVES SINCE 1872 I 
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Banks Opening Books 

(Continued from page 187) 
heavy planes there should also be an 
all-risk policy on which any deducti- 
ble feature does not exceed 10% of the 
policy’s face amount. 

Aviation underwriters also have 
available for banks a blanket master 
policy covering the bank against the 
possibility that the borrower may 
violate some policy condition and thus 
forfeit the policy benefits. Such poli- 
cies usually apply to lightplanes only. 

In direct bank loans to individual 
plane buyers, commercial operators, 
group purchasers, or flying clubs, the 
A.li.A. stresses the point that the 
borrower’s ability to pay the cost of 
operation, maintenance, hangar ex- 
pense, and insurance is of major im- 
portance in considering the loan ap- 
plication. As stated earlier, this par- 
ticular credit factor may approximate, 
on an annual basis, 40% of the orig- 
inal selling price of a lightplane. 
Other factors to be considered are the 
borrower's moral character, stability 
of his income and employment, and 
previous credit experience. 

Loans under present government 
credit regulations, the A.B.A. points 
out, should not exceed 1 yr. It was 
common banking practice before Reg- 
ulation W was issued to make loans 



• I! 


h pAROGRESS is the outgrowth of experiment and enterprise and 
I ^✓Ihe most progressive step made in the last twenty-five years 
in parts cleaning is the new modern Circo "Chief" degreaser. 
You will find in the Circo "Chief" degreaser, record breaking speed 
in parts cleaning and drying never before attained and with this 
speed absolute cleanliness. 

Man hours. Consumed in old fashioned "bucket and brush" cleaning 
methods cannot begin to compete with the Circo "Chief" degreaser 
because the "Chief" will vapor clean and dry in a few minutes 
time, more work than a mechanic can possibly turn out in hours 
and do a much better job of cleaning. Circo "Chief" will actually 
hot vapor clean and dry dirty, greasy parts in three minutes 
without encroaching on the mechanic's time other than seconds 
used in putting parts in tank. 

Consider these facts, the Circo "Chief’ saves cleaning time, many 
hours — saves mechanic's time, which can also run into many hours 
— saves costly materials — eliminates the aftermath of mopping up 
the mess and does a far superior job of cleaning than is possible 
with any other method. Circo "Chief" cleans parts five different 
ways, vapor cleaning (automatic), drying (automatic), spraying 
(automatic), dipping and soaking. 


PRODUCTS COMPANY 

2835 CHESTER AVE. • CLEVELAND 14. O. 
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. . . and Pipsqueak O’Shay has just applied that 
principle in a manner which wins ball games! 
That same fundamental fact— “Nothing Rolls 
Like a Ball” — is the difference between ball bear- 
ings and any other type bearing. Throughout war 
and industry, New Departure Ball Bearings are 
proving their unique fitness for our new world of 
higher speeds and heavier loads. 

For the simple device of carrying the loads on 

There is more for you in a New 
Departure ball bearing than steel 
and precision. Advanced engin- 
eering and a desire to servo are 
tangible plus values. 


a circle of tough steel balls, rolling freely in pre- 
cision-ground raceways, has been the answer to 
many a 64 Million Dollar Question. 

We believe no other bearing has 
as many — and varied — advantages 
as the ball bearing. Particularly the 
ball bearing backed by the technical 
skill and the wide experience of 
New Departure. 3377 



NEW DEPARTURE 

BALL BEARINGS 

choft in DETROIT • CHICAGO • LOS ANGEIES ond Other Prii 
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for 18 mo. on new or used planes. 
Since the history of such loans was 
uniformly good, it seems probable 
that 18-mo. loans will become common 
again after Regulation W is revoked. 

The prewar practice was to charge 
$6 per $100 on new planes. The A.B.A. 
$100 on used planes. The A.B.A. 
recommends tltat financing rates 
should parallel those used in financing 
autos. The amount advanced, exclud- 
ing the finance charge but including 
insurance, should not exceed 661% of 
the appraised value of used planes. 

When loans are made to flying 
clubs, the bank probably will insist 
that all members sign the note, both 
individually and collectively. Banks 
are cautioned by the A.B.A. to exer- 
cise care in granting club loans be- 
cause of the occasional difficulty of 
members within such groups to get 
along amicably. Moreover, some avia- 
tion underwriters do not insure the 
aircraft owned by such clubs. 

In financing retail sales through 
dealers, banks are advised to make the 
same financing charge as is recom- 
mended for individual loans. Dealers 
can expect the banks generally to fol- 
low closely existing plans for automo- 
bile dealer financing. Loan maturi- 
ties probably will not exceed 668% 
for either a new plane or the appraised 
value of a used plane. In the case of 
used planes there are problems of 
valuation and of the “loading factor” 
which some insurance companies take 
into account when figuring the cost 
of insurance. 

This loading factor is an additional 
insurance premium charged on the 
difference between the present used 
plane selling price and its original 
delivered price. Some insurance con- 
cerns base their insurance rates on 
the loading factor method, others on 
appraised value. Aircraft price 
guides, similar to those for autos, are 
available to aid in establishing loan 
values on used planes. 

When the banks finance a dealer’s 
floor planning, the planes against 
which advances are made may be 
held as the Rropcrty of the bank stored 
on the dealer’s showroom floor. They 
are to be used for display only and 
probably should not be demonstrated 
without the bank’s permission. 

Where the dealer does not pay cash 
at the factory for the planes he buys, 
the factory will sell the bank the deal- 
er’s mortgage (assigned to the bank by 
the factory) or use a bill of sale. The 
A.B.A. points out that dealers may 
make arrangements with the factory 
to draw a sight draft on the bank that 
is extending the floor credit. 

This procedure requires the prior 
confirmation to the manufacturer by 
the bank approving the credit. If 









these low-cost 
floor protection 
products have 
been made to give 
you a long life of 
efficient, trouble- 
free service. 


FREE MANUAL 


DARNELL CORP. LTD 

LONG BEACH 4. CALIFORNIA 
60 WALKER ST.. NEW YORK 13. N Y 
36 N. CLINTON CHICAGO 6. ILL. 
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Delicate instruments such as those 

used<on planes, radios and electronics ~ . 

are. subject to. excessive shock, jolts • ^ 

and vibration in their line of every 

day duty and need protection in order • 

to operate efficiently for any length . 

of time. • Harris Mounts are widely 

used because they cradle, cushion and ■’ W||fc.W /M IPi 

protect these instruments by absorb- I 

ing up to 90 percent of this jolting, . 

jarring and excessive vibration. Harris f tfr — ; .... ~ 

Mounts are extremely light in weight 

yet are rugged and will render unusually long and efficient 
service. 'They are made in accordance with the Army-Navy 
standards to suit any combination of weight, frequency, deflection . 
or operating condition and come in both cup and plate form. ■ If 
you have a problem, just drop us a line, our engineers, specialists 
in the field of engineered vibration control will gladly work 
with your engineers. Our free bulletin series 1022 on Harris 
Mounts will be gladly mailed upon request. Send for it today. 


HARRIS 


PRODUCTS CO. 


CLEVELAND 4, OHIO • U. S. A. 


approved, the manufacturer then sends 
all necessary papers in a sight draft 
envelope to the bank. Again, the 
floor financing of planes should be 
handled like that of motor cars, ex- 
cept that a copy of the mortgage must 
be filed with the CAB. 

The A.B.A. recommends that terms 
should not exceed ISO days, with re- 
duction of 10% of the advance in 90 
days, 10% at the end of 120 days, and 
payment of the balance after 150 
days. It is also recommended that 
banks advance 85 to 90% of the fac- 
tory cost plus delivery costs. If the 
dealer has paid cash to the factory, 
then the bank can make a direct loan 
to the dealer for 85 to 90% of the 
dealer cost. 

Generally, the note and mortgage is 
due in 90 days or on demand. In- 
terest at 6% on net balances has been 
the usual charge made by banks that 
have had experience in this type of 
financing. Floor plan loans on used 
planes are likely to be limited to 50% 
of the dealer’s cost of the used plane. 

In the matter of student or advanced 
training courses, the A.B.A. counsels 
bankers to have the schools accumu- 
late their student's notes and use them 
as collaterial on a bank loan to the 
school. Here it is recommended that 
the banks advance 50% on the collat- 
eral collected. 

Joseph T. Geuting Jr., of the Air- 
craft Industries Assn., believes that 
the banker has a leading role and 
responsibility in his community to 
further the sane development of land- 
ing facilities and airparks. Some local- 
ities with ambitious ideas, he points 
out, are "going overboard" with costly 
plans for facilities that will not be 
needed. They should have the guid- 
ance of local bankers to curb their 
enthusiasms. As with everything else, 
the size of landing fields should con- 
form with the communities require- 
ments. Erected on such a basis, they 
would be public utilities that would 
repay the investment, both directly 
and indirectly. 

Other towns, Mr. Geuting feels, 
are holding back, not recognizing 
aviation’s significance for the future 
of their community. A banker is 
traditionally slow to rush into an un- 
known field. But aviation is pushing 
ahead so rapidly these days that only 
the informed, airminded banker will 
be able to keep abreast of the trends 


Parapacks 

(Continued from page 113) 
front line position, rocket strikes 
against enemy installations, and anti- 
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THERE’S A NEW STANDARD IN AIR TRANSPORTATION! 
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KINNEAR STEEL ROLL- 
ING DOORS provide... 

Bugged all-steel 
construction. 

Coiling upward action that 
clears door opening 
completely. 

Effective counterbalance that 
assures smooth, easy 

Flexible interlocking steel- 
slat curtain. 

Complete usability of all 
floor, wall and ceiling 
space around doorways. 

Motor operation, with remote 
control if desired. 

Doors that are individually 
engineered to each job. 

Many other important 
advantages. 


KINNEAR advantages, plus savings 
in time, in manpower, in heat- 
ing and air conditioning costs, 

an unbeatable combination for 
lower door costs. KINNEAR 
Steel Rolling Doors offer all- 
steel protection against theft and 
intrusion . . . extra protection 
against fire, wind, weather, and 
wear. They are individually engi- 
neered to fit openings of any 
size. Write today for complete 
information on KINNEAR 

KINNEAR 


The KINNEAR Mfg. Co. 


ngineered by KINNEAR 
to cut your 
DOOR COSTS! 


submarine and artillery spotting mis- 

In the South Pacific, the Douglas 
C-47 Marine and Army transports 
came in for the biggest part of the 
load. On Bougainville, transports of 
the Army's 64th Troop Carrier Squad- 
ron did the job; at New Georgia, and 
other islands in the area, planes of 
SCAT, the Marines’ South Pacific 
Combat Air Transport unit, were used. 
On one flight, a New Zealand Lock- 
heed-Vega Ventura was borrowed, and 
on another a PBY Navy Consolidated 
Catalina dropped a packet on the flight 
deck of a fast-moving carrier. 

They dropped various things, from 
75-mm. artillery shells, to water, ra- 
tions, medical supplies, and small cali- 
ber ammunition. On Okinawa they 
even dropped doughnuts to frontline 
troops — as many as 1,000 a day when 
the load of more urgently needed items 

But the largest single piece of equip- 
ment ever 'chuted down by the unit 
was a 1,600-lb tire for one of the Sea- 
bees' giant dirt moving machines. 

“We just rolled it out the door of a 
C-47,’’ explains the lieutenant "and it 
sailed down under its ’chute just as 
easy as a baby being rocked in a 


Atomic Frame — Or Else 

( Continued from page 107) 

during the last two years, plenty of 
them would not have cared to remain 
in those big cities, knowing the Ger- 
mans were working on such a weapon. 
Formerly, our man-in-the-street prob- 
ably rationalized that “there isn’t a 
chance in a thousand of any bomb hit- 
ting me.” But with the A-bomb there's 
hardly a chance in a thousand that he’d 
be missed. Five years from now, when 
other nations can be expected to have 
caught on to this atom business, we can 
expect this fear to be heightened. 

We say five years because competent 
authority figures other leading nations 
could learn the “how” of the atom 
bomb in that time. And knowing now 
that scientists can do it makes it all 
the easier. They might not need $2,- 
000,000,000 and 125,000 men, either. 
Once fought wholly on fields at the 
front, war grew to include battles be- 
tween opposing scientists and labora- 
tories. Today, peace is only “peace” — 
for the battle of the scientists and re- 
searchers must go on without refer- 
crence to V-days. 

Able atom scientists may be named 
in a good half a dozen countries, and 
Japan itself had at least one who was 
cited for a comprehensive paper on 
fission. Hitler may not have initially 
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"KEEP ’EM FI.YING” 


Air Power has clearly demonstrated its vital role in helping to terminate the greatest struggle that man has waged 
against man. » » 

So, too, Air Power is Peace Power, for by the lessons learned through war's testing needs, there have accrued such 
accelerated developments of safety, comfort, and efficiency, that this mighty power is further strengthened to guard the 
rights of all. * * 

Years of experience in creating the famous P-47 Thunderbolt to exacting specifications of the Army Air Forces, and 
engineering and development work in the constantly broadening channels of aircraft construction, have developed a 
highly skilled group of scientifically trained workers here at Republic. We will continue to build planes needed to 
police and maintain world peace, and in addition, shall apply the energies of our seasoned personnel to the building 
of a line of aircraft for the peace time markets. Republic Aviation Corporation, Farmingdale, L. I. 

REPUBLIC ^ AVIATION 
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wished to trust the Nipponese with the 
facts that German savants had dug up, 
yet it remains that, following VE-Day, 
a U-boat was intercepted carrying ur- 
anium to Japan. German ideas of re- 
peating a try for world domination 
may be encouraged by the knowledge 
that atom power can immediately put 
a nation up front. As for the Japanese, 
their war-end statements literally 
threaten that they will attempt all 
means to come back with such power. 
"Our defeat,” they blandly remark, 
"is only temporary.” And just before 
the war ended, one Jap radio said: 
"Since the Anglo-United States have 
resorted to it (the atom bomb). Japan 
is fully justified in retaliating." 

As for raw materials, there are in 
the world several deposits of pitch- 
blende, and of the less-good carnotite, 
from which uranium may be derived. 
Some of these sources are at the com- 
mand of the present possessor nations. 
Undoubtedly, other sources will be dis- 
covered. Nations in the past have 
fought over coal and oil deposits, and 
we may now see a scramble to com- 
mand uranium. The day when atomic 
fission will give all of us cheap and 
abundant power — thus making raw 
material conflicts unnecessary — is 
surely distant. 

Now to a more careful consideration 
of the impact to the military of this 
missile which leaves hardly one stone 
atop another: Fundamentally, the 

bomb, in both its present form and in 
its most logical continuations, is an air 
weapon. It requires broad changes in 
theories and means of air power as 
well as of army and navy power. Prior 
to its use, our naval air power could 
command the waters of the earth, 
while our Army air power demon- 
strated it could eventually wear a land 
enemy down to defeat. For we had 
more combat planes than the rest of 
the world. But given A-bombs, only 
a few hundred planes would be needed 
to strike with the full weight of all the 
bombs dropped on Europe during the 
entire western war. 

Thus is strategic air war modified — 
with less planes, and with less bombs. 
Which is unique since, roughly speak- 
ing, the old concept was to get as 
many of every military device as pos- 
sible. Bulk has lost its former meaning. 
However, the tactical air arm is less 
affected at present, still seemingly be- 
ing needed to channelize the attack and 
consolidate the conquest. In short, 
military manpower must still occupy, 
organize, and command. No atomic 
field weapon is yet in hand. Hence, 
precision bombing and the operations of 
reconnaissance, liaison, and especially 
transport aircraft remain important. 

What of our vast armies and navies ? 
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The A-bomb’s threat to surface trans- 
port of armies implies a need for care- 
ful perfection of the art of moving 
armies by air. Hence, the production 
capacity that once was given to great 
fleets of bombers may now be indicated 
for the transport field — for carriage of 
supplies, of course, as well as men. 

As for battleships, the argument of 
yore as to whether a plane could sink 
one already lost much of its meaning 
before the atomic discovery, for most 
of the supremacy of the battleship had 
been acquired by the aircraft carrier, 
which, then, immediately had to fight 
its way against opposing air power. 
Today, its case, or that of any other 
large surface vessel, is not so good in 
view of the contention that A-bombs 
can put these capital ships out of com- 
mission with mere strikes within half a 
mile. Another angle: While atomic 
bombs might have simplified our 
Navy’s conquest of Two and Okinawa, 
atomic bombs of a defending enemy 
conceivably would cut short any such 
attempt in a future war. But a future 
warring nation could afford to bypass 
such stepping stones and strike di- 
rectly at the enemy homeland. 

Granted, this sort of thinking gets 
into the speculative sphere, but it is 
still a bald fact that such factors must 
be accounted in our new ledger of 
concepts. Plenty of very factual ap- 
prehensions come to mind. Conven- 
tional armies and navies are very defi- 
nitely obsolescent in the light of the 
atomic bomb— which should lead us to 
inquire into all postwar military plan- 
ning, as well as to use any influence 
we may possess to promote the atomic 
frame of reference. 

There certainly will be some who, 
failing that frame, will move to main- 
tain the outworn rather than build for 
the new. There will be those who will 
still endorse tactics and techniques of 
yesterday. All that can be fatal. The 
tenets of both war and peacetime con- 
scription might well be switched into 
a new ideology of conscription of 
science and research brains. All this 
transcends the purely military. And 
the military itself will doubtlessly re- 
quire a more smoothly working unifi- 
cation of air, sea, and land striking 
arms. Further, it must be better co- 
ordinated with our programs of for- 
eign relations. 

Finally, a more precise line of de- 
marcation should be drawn to mesh 
current needs, and accordingly produc- 
tion, in feasible balance with the par- 
allel capacities we expend for develop- 
ment of new offenses and defenses. It 
may be remarked that the Third Reich, 
in its final two years, went all out for 
the development of new — that is, V — 
weapons. Thereupon, the Allies swept 
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Gasket sealing operations on aircraft fuel tanks are small, yet 
vital jobs that 3-M Adhesives perform. For this purpose 3-M 
Adhesives demonstrate their resistance to heat, water, aromatics 
and other deteriorating agencies. 

3-M Adhesives are used for sealing integral and jettison fuel 
tanks . . . sealing pressurized cabins . . . adhering insulating pads 
and upholstery and the sealing of doors, windows and wind- 
shields. 

3-M Adhesives are made in over 800 formulae to meet a 
wide variety of requirements. If one of our present formulae 
does not fit your particular adhesive problem, we can produce 
one to do the job providing volume warrants. Write for .booklet 
or have a 3-M Adhesive Engineer call to discuss your needs. 
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in with fleets of "obsolescent” bombers 
and rang down the curtain. 

With the understanding that no 
specific defenses, weaponwise, have 
been devised as yet against the atom 
bomb, dispersal (rather than concentra- 
tion) of capital targets is indicated, 
though unsatisfactory. True, armies 
are mobile, but cities and production 
centers are not. A basic spread-out 
comes to mind. But as for taking 
apart his cities and stringing them out 
over great areas, or of moving his 
habitat directly underground like that 
of ants, the average man would tell 
you he'd prefer, instead, to take his 
chance on whatever might be tossed 
in his direction. 

It’s not yet clear, at this writing, 
what exact effect and range the atom 
bomb has on underground structures, 
though a geophysicist states that “even 
if you were underground within half-a- 
mile range, your chances of survival 
would still be zero.” It’s gathered that 
human lungs, even at a distance, 
couldn’t “take” the pressure. 

Coming back to planes carrying the 
bombs, fast bombers capable of opera- 
tion well above effective .flak range ap- 
pear called for, with strong protection 
by fighters. Formation flying of such 
bombers would be “out” as unsafe and 
also because such tactics would no 
longer be required. Further, design of 
the atom-bomber plane will differ from 
that of former craft, according to 
weight and shape of the new missile 
and also in line with operational ex- 

A word, now, on industrial angles: 
While the atom bomb has, variously, 
been called the greatest discovery since 
fire, since the industrial revolution, 
since the development of gunpowder, 
and if not of the ages then of our age, 
we may quite rightly move on from 
those comparisons to the one . which 
emphasized it as “the most striking in- 
dustrial achievement in history.” For 
industry was part and parcel of the 
accomplishment. 

Among those firms taking part were 
Westinghouse, duPont, General Elec- 
tric, Allis-Chalmers, Chrysler, Union 
Carbide & Carbon, Davison Chemical 
Corp., M. W. Kellogg Co., Tennessee 
Eastman, J. A. Jones Co., Stone & 
Webster, and scores of others as yet 
unnamed. Boeing B-29’s were em- 
ployed to drop the bombs on Japan, and 
in numerous ways other aircraft were 
used to expedite the whole program. 
For one thing, air facilities were spe- 
cially constructed at a point in Aus- 
tralia so that uranium could be flown 

We might particularly repeat the 
statement by Dr. O. E. Buckley, Bell 
Telephone Laboratories president, con- 
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Norgren Lubricators protect the vital working parts of 
all air driven tools and cylinders, and reduce the annual 
"cut” rust takes from your business. And how that helps 
get sweet performance ! 

Simple. Compact. Automatically injects just enough oil into the 
airstream to create an oil fog that travels with the air, main- 
taining a protective film of oil on every vital part. 

Delivers only when the tool works — for "smooth as silk” per- 
formance — prevents rust from condensation when tool is idle. 
You need not turn it on; you can’t forget to turn it off. 

Norgren Lubricators quickly pay for themselves in reduced tool 
wear, oil saved, and less down time for repairs and replacements. 
A size for every purpose. 

Write for catalog 400. C. A. Norgren Co., 220 Santa Fe Drive, 
Denver 9, Colorado. 




cerning the discovery : “In my opinion 
there will be an immediate effect on 
industry in the impression made on 
industrialists of the power of scientific 
research, which has been appreciated 
by some, but not all, in industry.” Our 
program must be constant in order 
that we may continue to maintain the 
lew-years’ lead we now enjoy. 

Thus far, we have attempted to out- 
line what may be considered the factors 
obtaining today and bearing upon the 
shaping of required new viewpoints. 
True, we have touched only upon gen- 
eralities, at best, yet their implications 
are clear. 

II. Impending Realities 

At this point, we begin asking. 
"What next ?” And under this heading 
of impending realities we may first 
arrive at futher improvements in our 
bomb and in projected war methods 
for its use. And twe must perfect our 
concepts in tune with these develop- 
ments. Meantime, it is likely that 
some other nation will come to solve 
the initial secret of the bomb, and this 
also will certainly demand a revised 

Specifically, the device to look for 
next is the V-l or V-2 type missile 
carrying an atom-bomb warhead and 
perfected by radio-electronic devices 
to give deadly accuracies formerly 
lacking in these weapons. A stream of 
such projectiles loosed against an 
enemy’s homeland would add a new- 
conclusive element and would be more 
difficult to intercept than the bomber 
craft initially employed. With such 
bombs, a whole war might virtually be 
concluded overnight. Indeed, the near 
possibility of this type of missile may 
mean revision of our earlier-changed 
concepts of three military arms. 

One initial defense readily conceiv- 
able at this time is the radio detection 
station placed hundreds of miles from 
our shores to flash a warning of ap- 
proaching rocket or jet bombs. But 
the rocket weapon is already super- 
sonic in speed, hence such a radio flash 
would give little time to the intended 
victims. Perhaps they could make 
their way into underground bomb shel- 
ters specially pressurized to resist the 
A-bomb’s air pressure waves, as well 
as constructed, somehow, to fend off 
the ground blast. But the thought is 

Regarding going underground with 
our war production facilities, the ex- 
perience of the late war is not too en- 
couraging on this point, either. Com- 
munications and transport to and from 
such sites is still highly vulnerable to 
opposing air power, atom or otherwise. 
Even if a particularly favorable under- 
ground setup could at once include 
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KLIXON 


Aircraft 
Circuit Breakers 



Like its predecessor the Aircobra, the P-63 
Kingcobra gets complete electrical circuit pro- 
tection from shorts and overloads with Klixon 
PSM Aircraft Circuit Breakers. The reason. 
Bell engineers know the value of safeguarding 
every part of the ship . . . know from experience 
in the P-39 that Klixon Aircraft Circuit 
Breakers can be depended on to provide 
accurate, reliable circuit protection. 

Lightweight, small and compact, Klixon Air- 
craft Breakers operate surely regardless of 


altitude, vibration, shock or motion . . . 
tripping out the circuit should enemy 
action or internal troubles jeopardize 
the electrical system. Yet, harmless 
momentary transient shorts do not cause 
nuisance trip-outs. As soon as the 
trouble is remedied, the pilot re-estab- 
lishes the circuit by merely pushing a button or 
soapping a switch on the instrument panel. 

Plan to use Klixon Circuit Breakers in all 
types of mobile equipment . . . air, rail, ground 
and water. They are available in many types to 
meet every requirement. Bulletins giving sizes, 
weights, dimensions and performance data 
will be sent on request. Write: 
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SPENCER THERMOSTAT COMPANY 

ATTIIIORO, MASSACHUJITTS 



everything from raw material to fin- 
ished products, the latter would finally 
be a target when they had to be brought 
out to be put to use. The exception 
might be a specialized site where atom 
bombs were both made and then fired 
via rockets, but this presupposes a 


Incidentally, the Japs were talking, just 
before the war ended, of how they 
might fit atom bombs (which they 
didn’t have) into the noses of Kami- 
kaze craft and then wipe out our at- 
tacking navy. But given A-bombs, the 
Kamikaze idea makes little sense when 
destruction can be planted precisely 
from high altitudes without need of 
such tactics. 

Another note in the line of defense 
reasoning is voiced by one of our Navy 
spokesmen, who pictures anti-aircraft 
guns throwing atomic shells from our 
warships “to fill the skies with a con- 
cussion no present-day attacking plane 
could withstand.” But the exact use of 
any warships in a war where the other 
side also employs the cosmic power 
must first be carefully calculated. And 
given such atom shells as those men- 
tioned, would any warships stand a 
chance? That's a prime question. 

Impending, too, is the proposition 
of a U. S.-British atomic air force for 
employment to keep the peace. It's 
now said a 2J-yr. occupation of Germ- 
any is enough, no doubt with the 
thought in mind that atom bombs can 
speedily set things right in a Germany 
which makes a move to re-arm. 

Also under the head of the impend- 
ing, is the possibility of employing 
deadly radio-active poisons in some 
particularly vicious brand of gas. Thus, 
lethal atomic fission is not restricted to 
explosive forms. 


Review of Patents 


( Continued from page 1 97) 
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III. Theories for the Future 

This entire discussion has thus far 
presented a 100-percent gloomy picture 
because the war applications, present 
and immediately impending, are all we 
have to date to go on. The first future 
application is seen as rocket power to 
send destructive projectiles to their 
targets across whole oceans and con- 

However, in this theoretical future 
there may be devised some true de- 
fenses, possibly growing out of the 
initial discovery. Maybe some projec- 
tiles or rays will serve to stop such 
weapons or carriers long before they 

It is absolutely essential that re- 
search be continued to feel out such 
possibilities seeking to avert a dark 
future of cities "lying dead and un- 
buried." Perhaps the bomb, as an 
achievement toward the irresistible 
force, can be balanced by some compar- 
able development in the sphere of the 
immovable object. Let’s hope that the 
latter wins the race. 

Of course, much of the discussion 
following the discovery treated of the 
great benefits now probable for man- 
kind, and these we all hope will be 
devoutly sought out. But a check of 
every authority puts the day of power- 
in-a-pill a long way off. A survey 
of scientists connected with the Man- 
hattan Project indicated that the initial 
practical utility of the discovery for 
some special industrial purpose was a 
good 10 yr. off. This would doubtless 
be the use of an atom “pile” as a major 
utility power source. Feasibility and 
relative cost will continue to be com- 
mercial factors. Continuation from 
there to vehicle-power uses and finally 
to striking developments for “every- 


day” use which would grant the rank 
and file a "1-hr. work week” — is some- 
thing far out in the haze. 

For the powering of aircraft, some 
application may eventually be discov- 
ered, suitable for employment in a 
rocket-type craft. The idea hardly 
lends itself to the form of the recipro- 
cating power plant, nor to the jet type, 
since the latter uses an outside air 
stream which is unnecessary with 

In regard to such aircraft use, the 
NACA terms such projections as 
highly speculative at this time, but it 
points out that with success there would 
be a great reduction in fuel load which 
would give new economies and effic- 
iencies of flight. And super-sonic 
speeds would be more readily effected. 

This consideration of amazing 
speeds brings us to the realization that 
high velocities over the earth must 
reach the point of diminishing returns. 
Here, we can let the astronauts take 
over those higher speeds which would 
be required for extra-global scientific 
flights. 

It must be repeated that there is a 
long, discouraging row to hoe in re- 
search and experiment before atomic 
energy can be translated into beneficial 
uses. Yet, while such thoughts were 
only in the realm of fancy yesterday, 
today the release of atomic energy is a 
fact which must relate to some future 
harnessing of this power for the better 
life. 

The world cannot forget the horrors 
of the atomic bomb and its threat to 
humanity. May the same unremitting 
energies of our scientists and the same 
generous allotment of our money as 
given in war be now given in peace to 
human benefits rather than destruction. 
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Now flying coast-to-coast for the first time, Northwest Airlines 
will add thousands of passenger-miles to its log and hundreds 
of maintenance operations to its shop schedules. A great majority 
of these vital maintenance jobs will be speeded by Thor Portable 
Electric Tools . . . the tools that Northwest relies on for fast, 
dependable service. 

Light in weight and compact in design, Thor Tools provide 
greater power per pound and small size for easy handling on 
tough jobs. They can save time and money for you just as they 
are doing for Northwest Airlines and thousands of other users — 
from coast to coast. 


INDEPENDENT PNEUMATIC TOOL COMPANY 

600 West Jackson Blvd., Chicago 6, Illinois 
New York lo * Angeles 
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lajor airfields throughc 
c quickly extinguishi 
fires involving hundr< 
riuming and spilled av 


fires . . . large or small. Backed by the 
tremendous extinguishing capacity of 
3 Ions of zero-cold liquid carbon diox- 
ide and 300 gallons of foam solution 
it literally overwhelms fires . . . per- 
mits rescue of trapped personnel, fre- 
quently in seconds after truck reaches 
scene of crash . . . makes possible 
salvage of costly equipment. With this 
great truck 6000 lbs. of carbon dioxide 
—widely recognized as the fastest, 
most effective medium for fighting 
aviation oil and gasoline fires — can he 
discharged in a cooling, fire-smothering 
blanket in approximately one minute. 


reconditioned and returned to service. 
AIRPORT AUTHORITIES— GET THE FACTS 
Airport authorities, facing the prob- 
lem of adequate fire protection for 
handling increased traffic of private, 
passenger and transport planes now 
on the drawing board, should get full 
facts about the latest Cardox Airport 
Fire Truck developments and per- 
formance records. Write today for 
Bulletin 395 just off the press. ' 
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"With 


Gulf Lasupar 
Cutting Oil 

we increased production 11%, 
tool life 90%" 


says this Foreman 



"WHEN WE SWITCHED to Gulf Lasupar 
Cutting Oil for milling aircraft connecting 
rods, we secured an immediate boost in produc- 
tion and tool life,” says this Foreman. "With 
this quality cutting oil, production is up 1 1%, 
and tool life over 90%.” 

Here is a cutting oil that may be the answer 
to your tough, hard-to-speed-up machining 
operations — and to your requirements for an 
exceptionally fine finish on the work. Gulf Las- 
upar Cutting Oil has set new standards of per- 


formance for tough jobs in hundreds of air- 
craft, armament, and munitions plants. 

And war production reports on Gulf Lasu- 
par have a peacetime value: This cutting oil 
can help shops seeking lower unit production 
costs and finer finishes for postwar business! 

Gulf Lasupar Cutting Oil — and the other 
quality cutting oils in Gulf’s complete line — 
are available to you through 1200 warehouses 
located in 30 states from Maine to New Mexico, 
Write, wire, or phone your nearest Gulf office. 


GULF OIL CORPORATION • GULF REFINING COMPANY 
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"Par" Packings . . . help 
this 350-Ton Joggling Press speed 
ship construction and repairs 



In shipyards here at home and on advanced 
Naval repair bases far away, this WOOD 
press fills the demand for a rugged, speedy, 
general utility press, for "'round the dock” 
service. R. D. Wood Company uses Linear “Par” packings to 
aid in the ease, accuracy and speed of operation which 
characterize this hydraulic press. 

Top efficiency in any hydraulically operated mechanism is 
possible only when a fluid tight seal is maintained from zero 
to peak pressures, and Linear "Par” packings effectively 
seal in the hydraulic pressure actuating this press; and help 
it attain the rated capacity for which it was designed. 

Linear's correct design, proven production methods and 
painstaking inspection, comply with the specifications for 
hydraulic equipment of the most modern type. Made in six 
s, each for a particular service, “Par" packings 


effect a rigid control for hydraulic pressures throughout the 
operating cycle. 

Linear engineers offer you their consultation , . . sample 
rings sent upon request. 

/HmeKIR 

INCORPORATED 
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NICKEL STEELS combine . . . 

EXCEPTIONAL MECHANICAL and FABRICATING PROPERTIES 



Division of Curtiss- 
one of the largest 
s of constant speed propellers, 
blades by welding two plates 
4330 into a hollow unit that per- 
weight saving over solid blades oi 
light metals. 

Inquiries on the use of Nickel alloy 
steels or other alloys containing Nickel 
in your products or equipment, are 
invited. 


SAE 4330 Nickel chromium 
num alloy steel was 
propeller blades because of its 
strength, toughness and good 
ability, coupled with a wide safe heat- 
treating range. 

High velocity cooling is not neces- 
sary to properly harden SAE 4330 for 
this application. There is no warping 
to correct by cold-straightening opera- 
tions nor danger from subsequent 
stresses that might cause failure in serv- 
ice, because the slow transformation 
rate of this steel permits hardening to 
the required degree by die-quenching; 
thus consequent savings in time and 
labor, and a uniform final product are 
provided. 


THE INTERNATIONAL NICKEL COMPANY, INC. «*?£*""" 
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Consider the small- £-\' 
ness required of some J\ 
of the most important , 
■ precision parts! Timing ® 

gears, bomb fuzes, hun- ( 
dreds of "big little" com- 
ponents of aircraft; compa- 
A rabie to the size of a tiny 

tack! Yet on their sturdiness and microscopic 
accuracy depend the success of the entire 
mechanism. 

On the perfection of such parts Tel-air has 4 
built a special and unexcelled reputation.^, 
y, “Tel-air means accuracy” is prover- 
(_/-) bia! thruout precision manufacture. 


able to you in Tel-air. And tooling of toughest 
steels and newest alloys is a fine art here. 

Where surpassing precision and longest dependability 
are essential objectives in your product— present or 
post-war— you can not afford to take chances. 
Make sure with Tel-air! 

Teleoptic Directional Signals for the highway , are 
made to the same standards of accuracy and 
dependability. 

WITHOUT ANY OBLIGATION ON YOUR 
PART — bring your problem to Tel-air 
engineers, for immediate attention. 

► And remember— PROMPT DELIVERY f 

rf? is a basic rule with Tel-air. .nirr~-^ 
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\A 


HOLD 


For transport, for combat, Malabar aviation 
jacks speed service jobs. Hydraulic power + 
lock nut holding a Malabar Hydro-Mechan- 
ical Jack. Malabar invites correspondence or 
discussion of your maintenance equipment. 

A MALABAR 

MENASCO MANUFACTURING COMPANY 
Dynamics • Hydraulics • • BURBANK, CAUFORNIA 
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,rs "Pittsburgh 




finishes 
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DESIGNED AND BUILT TO WITHSTAND 
SHOCK • VIBRATION • HEAT • COLD • HUMIDITY 

In critical applications, engineers know they can rely on Ohmite 
design. Construction is compact . . . all ceramic and metal. 
The wire is wound on a solid ceramic core, locked in place and 
insulated by special Ohmite vitreous enamel. Each turn of wire 
is a separate resistance step. Self-lubricating metal-graphite 
contact brush rides on a large, flat surface . . . insures perfect 
contact, prevents wear on the wire. Tempered steel contact arm 
assures uniform pressure at all times. High strength ceramic 
hub insulates shaft and bushing. These are just some of the 
Ohmite rheostat features that provide permanently smoother, 
closer control. 

OHMITE MANUFACTURING COMPANY 
4945 Flournoy Street • Chicago 44, U. S. A. 


Ohmite Rheostats are extensively 
used in all types of applications . . . 
military and industrial. Widest range 

models ranging from 25 to 1000 
watts, from 1-9/16" to 12” diam- 
eter. Ohmite engineers are glad to 

Write on company letterhead for 
helpful Catalog and Engineering 
Manual No. 40. 


BUY MORE 
WAR BONDS 


Sc ‘giyAtcUt! © 
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*Unionair Responsibility means: 
— The manufacture of electrical 
assemblies to customer's specifi- 
cations, on UNIQNAIR'S sole re- 
sponsibility for controlled quality 
and maintenance of delivery 
schedules. 

Write for our new booklet "Electrical 
Assemblies made to Customers' 
Specifications. " 


Electrical Assemblies — Hydraulic Fittings — Conduit Fittings — Junction Boxes 
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WHAT DO ALL THESE 
HAVE IN COMMON? 





/> 




Radio equipment? Right. And one thing 
more: a common need to make sure 
the transmitter is on the correct 
frequency. 

This means that, postwar, most transmitter 
users will also have in common the proud 
ownership of a very special piece of equip- 
ment. For there is only one piece of equipment 
which, at a modest price, accurately and 
quickly checks the frequency of any trans- 
mitter and is especially designed for mobile 
services. That is the Browning Frequency Meter. 

For literature containing complete descrip- 
tive data, write for the Frequency Meter Bulletin. 


RO W N I N G 

LABORATORIES, INC. 

WINCHESTER, MASSACHUSETTS 
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. . when you use 
/feme if/c/mmc/m Casfwgs 


Yes, the savings which Acme's complete 
service brings to users of Acme Permanent 
Mold Aluminum Castings begin as cus- 
tomers’ blueprints are checked. Often some 
slight design change recommended by 
Acme engineers results in a better casting — 
and savings to the customer. 

At every step in production, Acme cus- 
tomers enjoy the economies of experienced 
efficiency, for Acme facilities include pat- 
tern and mold making as well as one of 
today’s most modernly equipped aluminum 


foundries. And Acme customers also enjoy 
the savings in assembly time that castings 
of uniformly high quality bring. Spec- 
trographic and electrolytic analysis of 
metal used, plus X-ray and laboratory in- 
spection, safeguard the quality of every 
Acme Casting. 

You can depend upon Acme to relieve you 
of your casting problems. Submit your re- 
quirements for recommendations and 
prompt quotation. 





PATTERNS 


[£ 

H DAYTON 3, OHIO 

New York: F. G. Diffen Co., Ill Broadway 
Chicago: Metal Parte and Equipment Co., 2400 W. Madison St. 

St. Louis: Metal Parts and Equipment Co., 3615 Olive St. 

TOOLS • ALUMINUM, BRASS, BRONZE CASTINGS - ENGINEERING 
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35 YEARS OF EXCLUSIVE 
LUBRICATION ENGINEERING 






Specialized engineering research’and manufacture that has 
included practically every conceivable type of lubrication 
problem, and thp,t has extended thru the thirty-five years 
of this company’s existence reaching to every corner of the 
earth and every front in this war, has created a broadline 
of scientifically correct lubricating devices equal to the most 
intricate problems. Lubrication has long since ceased to be 
merely a matter of opinion— there is a specific answer, and 
only one correct answer, to your particular requirements. 
To find this correct answer involves more than a style selec- 
tion of oiler— it is a science to which only specialized ex- 
perience con provide the solution. Whether your product 
calls for a lowly oil hole cover that is essentially a short 
length of tubing with a hinged cover, or a more intricate 
device that is required to automatically lubricate many 
points from a central reservoir with a measured quantity 
of oil at given time intervals — you will practice true economy 
and insure maximum efficiency and service by employing 
the experience of Gits Engineers — the kind of experience 
that has been acquired the hard way. When you are faced 
with a lubricating problem— consult Gits. 

Gits 'B ros. M fg. Co. 

1859 South Kilbourn Ave., Chicago 23, III. 


Request Catalog No. 60 with 1 72 pages of lubricating devices and engineering data. 
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If a scarcity of urgently needed materials delays 
your production, this may be the answer to your 
problem: parts cut, molded, or extruded from 
Acadia Synthetics which incorporate the essen- 
tial qualities for the job. 

Acadia Synthetic Products can be processed to 
close tolerances — in any shape, or size desired 
— compounded to meet specific conditions. 
Name the characteristics required — elasticity, 
plasticity, resilience, etc. — and our engineers 
will suggest the right material. 

Write, wire or phone today. 



4035-4117 OGDEN AVE., CHICAGO 23, ILL. OFFICES IN ALL PRINCIPAL CITIES 
L_. JABGiST INDEPENDENT M AN UF ACT U«EB 5 ANO c IJ T T f » ■ X 


- 
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...that photoqruph 20,000 square miles in 3 hours 


Unmapped enemy territory lies 15,000 feet below. Three wide 
angle lens cameras: two set oblique, one vertical — as shown 
above — click simultaneously at timed intervals. With each 
synchronized click, 425 square miles of terrain are photographed 
from horizon-to-horizon. In three hours, by flying parallel 
courses spaced twenty-five miles apart, these sky spies photograph 
20,000 square miles. 

Tri-metrogon photography is the fastest system yet devised for 
military map making by means of radial triangulation as modeled 

Accurate map making with Fairchild Aerial Cameras is based 
upon precision controlled photography. Micromelic interval- 
ometers space the photographs. Solenoids actuate the shutters 
simultaneously. And Fairchild’s electronic trace tests assure pre- 
cisely matched shutter speeds: Light actuated wire fingers trace 
lines on sensitized paper revolving at 1800 rpm. These lines 
record the length of time the shutter requires to completely open 
and completely shut. Checked against calibrated scales, these lines 
determine whether or not each Fairchild between-the-lens shutter 
performs within professional tolerances — because shriller speeds 



on a Fairchild- Camera muss mean exactly what they say! 

Precisionized electronic and mechanical skill ranks Fairchild 
Aerial Cameras with the world's finest professional cameras — 
an achievement that is being paralleled in the production of 
aircraft sextants, radio direction finders, lead computing gun 
sights and other vital aviation equipment. New York Office: 
475 - 10th Avenue, New York 18; Plant: 88-06 Van Wyck 
Boulevard, Jamaica 1 , N. Y. 
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EMERSON Ski ELECTRIC 


You'll find the answers to many aircraft motor design questions 
in this Emerson-Electric Aircraft Motor Data Book. It contains 
3,240 specification details on 405 aircraft motors, with ratings 
from l/200th to 6 H. P.— Full-load standard speeds from 1750 
to 7500 r. p. m.— Weights from 13 oz. to 23 lbs.— Full-load 
amperes from 0.9 to 290 — Reversible or unidirectional rotation 
—PLUS numerous modifications of speeds, mountings, drives, 
and couplings. 

To help you with any special aircraft motor application prob- 
lem, a competent sales engineer from your nearest Emerson- 
sales office is available for consultation. 

THE EMERSON ELECTRIC MANUFACTURING COMPANY 
ST. LOUIS 3, MO. 


MOTORS • FANS 


APPLIANCE S'' 
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WHY 

HUCK BLIND RIVETS 

ARE 


EXCEPTIONALLY 
STRONG. ..SAFE... 
DEPENDABLE 


POSITIVE LOCK 

Gives Unusual Strength; 
Holds Pin Securely in Sleeve 


BULBED BLIND HEAD 

Provides Tight Grip, with 
Stronger, More Rigid Joint 


DURING the driving operation, afler the blind 
head has been formed, a locking collar at the outer end of 
the rivet sleeve is automatically forced into the conical space 
formed by recess in head of sleeve and locking groove in 
pin. This rigidly and permanently locks the pin to the sleeve, 
so that the driven Huck Blind Rivet is substantially the me- 
chanical equivalent of a one-piece solid rivet. 

In many cases the thickness of the sheets is such that the 
bearing value is insufficient to develop the full shear strength 
of the rivet. Under such conditions the great increase in rivet 
tensile strength resulting from the lock avoids joints loaded 
in single shear becoming critical and failing in rivet tension. 

Comparative tests of identical Huck Blind Rivets with the 
lock both driven and undriven show that this positive lock 
increases the ultimate strength of a joint loaded in single 
shear from 1 0.3% in the case of thick sheets (joint considered 
critical in rivet shear), to as much as 63.3% in thin sheets 
(joints considered critical in sheet bearing). 

In addition, this positive lock definitely prevents the pin from 
working loose under any conditions of vibration or fatigue 
loading— regardless of whether the rivet has been driven in 
a properly-sized or oversize hole. 


Because of special graduated work-hardening 
during manufacture, the end of the rivet sleeve upsets to form 
a bulbed head rather than flaring out into a tulip head. 
This eliminates any possibility of splitting the blind head. 
At the start of blind head formation, the inner part of the 
bulb tries to form within the hole. As the bulb folds toward 
the sheet, the resulting leverage action clamps the sheets 
together very tightly. 

Flattening of the bulb against the sheet provides an ample 
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MANUFACTURING CO. ■ 
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DETROIT 7, MICHIGAN 
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Until the last mission is flown . . . 
until complete Victory is ours . . . 
SOUTHERN heeds the call to 
serve our armed forces with tor- 
pedo bay doors for the Avenger, 
wing sections and tail groups for 


the Hellcat and the new Grum- 
man Tigercat. Post-war, the call 
for industrial and civilian aero- 
nautical needs will be answered 
with the same dependability 
by... 
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OLSEN TYPE E-O 

'7/tacAtvteA 


incorporate many distinctive features without sacrificing! 


T0SSSI 



Both 
ated by 
a single 


Substantial 

ing entire machine in per- 
manent alignment. 


Pivot 
quickly 
to planes 


indicating 
location of 


meter. 

angle 


Flexible spring type drive 
eliminates errors due to 
driving disturbances. 


Sensitive meter — linear 
scale — small unbal- 
ances easily read. 


Roller support brackets 
easily adjustable to suit 
length of part. 


Work support 


to suit journal 


Magnetic pick-up trans- 


electrical 
pletely enclosed. 



TINIUS OLSEN TESTING MACHINE CO. 

560 NORTH TWELFTH STREET, PHILADELPHIA 23, PA. 

Zaituuu*? wucAue* 

-C rt.6Dloli.6i PACmc SCIENTIFIC CO., Los Angeles, San Francisco, Seattle 
. opreioD o nresr MINE and SMELTER SUPPLY CO., Denver, Colo. 
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The versatility of Amphenol engineers is evidenced in the varied electronic 
applications for which they have designed and produced components.’ Many 
of the now standard sockets, connectors and cables produced by Amphenol 
were originally created to surpass the most exacting specifications. 

Products illustrated here are but a few of the thousands of items that com- 
prise the complete Amphenol line including U.H.F. Cables and Connectors, 
Conduit, Fittings, Connectors (A-N., U.H.F., British), Cable 
Assemblies, Radio Parts and Plastics for Industry. 

Your inquiry regarding the adaptation of standard 
Amphenol components or designing of special pur- 
pose units will receive prompt, careful and con- 
fidential consideration. 
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SPHERICAL BEARINGS 


SPHERICAL BEARING ROD ENDS 


Here U ^ new Heim Bearing 
where one bell doe* *° rl 
ma „ y . Engineered end butt on -n 
entirely new principle. ** “ 
mono-ball bearing hat “ * 

1 freedom of movement as «» V 
in an egg. 

| Contact are. b 'arge with P- 

vision for mis-alignment mend 

1 motions, and providing for max, 

! m um radial and thrust loads. 

I The Heim Spherical Bearing and 
: Rod End Bearing has been m 
tested under the most severe con- 
ditions in millions of installations m 
Army and Navy planes of every 
sire and description. 

There is a place I" /our products 
for these Heim mono-ball bearings. 
Our new catalog will be sent on 
tequest, or writ, our Engineering 

department for suggested I appli- 
cations to fit your p.rtioular 
product. 


THE HEIM 
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Postwar Products . . . thousands 
of them . . . will be made of light metals, 
plastics and plastic impregnated woods. 
This means fastening problems . . . serious 
ones; and every progressive designer 
should know that The Rosan Locking Sys- 
tem for threaded Inserts and Studs has 
solved such problems completely. 


normal torques, and they are replaceable 
without disturbing the parent material. 

These fastening units have 
been a boon to the aircraft industry and 
they are now in use by the majority of the 
important aircraft manufacturers through- 
out the country. 


Rosan Locked -in Inserts and 
Studs give all kinds of soft materials the 
fastening strength of steel. They cannot 
loosen or turn under vibration or any 




problems to our engineering departmi 




Department. 



A Product of 

BARDWELL & MCALISTER, 

Box 1310, Hollywood 28, Calif. 


NC. 
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ONE WING "TIP" TO ANOTHER 



Specify AIRWING Fabrics and Tapes 

Fighting air crews around the world will return to civilian flying sold on the depend- 
ability of Airwing Fabrics and Tapes. They know they exceed Government specifica- 
tions. They are familiar with their light weight, high-strength and ease of application. 
They know, too, that Airwing products are the result of constant testing and careful 
supervision from cotton through cutting. 

The Airwing line includes airplane and glider fabrics, balloon and special cloths 
and Airwing Tapes in a complete selection — Grade A made from long staple Pima 
cotton and Lightweight — pinked edge, sealedge, biased, and pre-doped. 
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DoALL TESTS SHOWED: 



Wide open to you, 
the DoALL Research Laboratory 
is dedicated to the proposition that there 
is a solution for every cutting problem. 
A sample of the material that's 
stumping you will be given "thlfci 
— you’ll get the benefit of very 
thorough 
backlog of 


Send in your sample, gefd| 
report of the saw and speed 
that will do the best cutting } 
No charge or 
What is 


■ M D U S T n VS 


Magnetic Checks Colloidal Oi 



Contoor Sawing San 

Baltimore SJh 5778 D 

Birmingham 3-0502 0 

Boston ASPG6S9 0 

Buffalo P* 6666 0 

Chicago SEE 1106 f 

Cincinnafl MAIN 3070 G 

Cleveland EX 1111 II 

d Filer 

alias fl 6810 ! 

lay ton HE 2730 

lemer KE 7511 


with Instruments 
1 Philadelphia VIC 2318 Salt lake City 3-9074 
Pittsburgh AT 3306 San Francisco EA 41B4 
Providence Wl 1515 Seattle EAST 7500 

1 Heading 7258 Statesillle 510 

1 Paso MAIN 7040 r,l,ph.«. You, "DoALL" Sol. . end S.rvic. St or. 

Irand Rapids 8-0922 Hoostoa C 5588 Kansas City NA58S7 Milvaaokee HO S950 Hew York MO 4-151 

larttord 6-7296 Indianapolis 11 9957 los Angeles TR 3071 Minneapolis 61 1173 Orlando 605 

Rochester COL 174 Syracuse 3-7212 

1 Rockford MAIN 227 Toledo A0 84T2 
0 St. Louis CE 3021 Tolsa 4-0041 


AVIATION, September, 1945 


277 





it's Safety 

by E.A. 


Yes, Safely has always been our business! Since its inception in 1910, E.A. has constantly im- 
proved safety and comfort for the vast motoring public. ButE.A.’s safety has long since extended 
beyond passenger cars. Owners and operators of commercial vehicles, as well as other millions of 
bicyclists and boat lovers, too, have enjoyed it. As the aviation industry developed, it was a 
natural step for E.A. to produce the specialized lighting accessories so essential to safety in 
flight and landing. 

The day draws ever nearer when E.A. will rededicate its facilities to the production of safety 
devices for new millions of motor vehicles, bicycles, pleasure craft and airplanes which a world 
at Peace will demand. Yes, Safety will continue to be our business . . . and as always, E.A.’s 
success will be shared with its distributors. 



E. A. LABORATORIES, Inc., BROOKLYN, N. Y. Makers of Automotive, Aviation, Bicycle and Marine Appliances 
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airframe 
fly. To m( 


s and builders, and 
k it is to keep Amerit 
high requirements, wi 


; and parts 
e finest that 



The fine performance of these U-S-S American Aircraft Pro- 
ducts in planes that are making aviation history reflects our 
ability to take care of today’s severe requirements, and to meet 
whatever needs the future may present. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 
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FOR AIRCRAFT 


ENGINES... 


AN AIRCRAFT SPARK PLUG 


BR,of course! 


THE CORPORATION 

136 West 52nd St., New York 19, N. Y. 


In the world of 
the Pan American World Airways 
will girdle the globe. These huge ships of 
the air are already on the way to realization. 
They will represent the latest develop- 
ments in speed, comfort — and, most impor- 
tant of all — in safety and reliability. 

To assure these vital factors of success- 
ful airline operation, Pan American is 
using the most thoroughly proven 
equipment made. Spark plugs? 


880 
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1* When aircraft engines are in storage or being shipped 
overseas, rust forms on the naked metal of cylinder walls, 
piston surfaces, and other internal parts. This happens 
despite protection against outside weather conditions. 

ilium hi 




2a Presented with the problem, Union Oil research men 
found that the rust was caused by moisture condensed 
on the metal surfaces from the air. Internal waterproof- 
ing of the engines was therefore essential. 


3a So Union developed Stop Rust B . . . a compound 
which forms a non-drying, non-hardening film that ad- 
heres to the metal surfaces for an indefinite period and 
completely seals every working surface against corrosion. 



4a Stop Rust B prevents ruinous rust in stored aircraft 
engines so successfully that it is now used by leading 
Pacific Coast aircraft companies. And it meets specifica- 
tion AN-W-C-576a. 



5a Engines protected with Stop Rust B are ready for 
instant use. There is no need for special cleaning or serv- 
icing, for this new product mixes readily with all com- 
mercial lubricants. 


Upon request your Union 
oilman will be glad to 
furnish more information 
and deliver a supply. 



STOP RUST 'to 

b May 
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BARBER-COLMAN CONTROLS 

HAVE SET PERFORMANCE RECORD ON FAMED "FLYING ACES" 


LTHOUGH these flying boats used by 
American Export Airlines have been 
engaged in 100% war work since 1942, 
they were originally custom-designed as 
luxury aircraft for transatlantic travel, and 
so included a carefully engineered cabin 
heating system with automatic Barber- 
Colman Controls. Since the first flight, 
these controls have been an integral part 
of the ''Flying Aces”, and have operated 
well over 2000 hours without overhaul or main- 
tenance. To an airline this is a factor of 
major importance in maintainingschedules. 
Barber-Colman Controls further demon- 
strate their versatility and adaptability for 


aircraft use by the fact that, on a recent 
changeover from exhaust gas heat-ex- 
changers to gasoline-fired heaters in the 
"Flying Aces”, the same controls will he 
used. Automatic cabin temperature control 
is only one of a variety of functions which 
Barber-Colman aircraft control equipment 
can handle accurately and reliably with 
maximum performance and a minimum of 
maintenance. Barber-Colman Controls are 
light in weight, powerful, and specially de- 
signed for the extreme conditions of aircraft 
service. Barber-Colman Control Equipment 
has received the "Approved Quality Con- 
trol Rating" of the U. S. Army Air Forces. 


BARBER-COLMAN COMPANY 

1221 ROCK STREET - ROCKFORD, ILLINOIS 


282 


AVIATION, September, 1945 




V ITALLY important to any hydraulic system, Electrol’s 
Relief Valve provides protection by limiting circuit 
pressure to a safe, pre-set maximum operating value. If 
pressure build-up occurs, this lightweight, easily installed 
valve instantly functions, returning fluid to the reservoir 
thus quickly reducing the pressure in the circuit, and safe- 
guarding operating parts. Although not intended to 
replace the unloader, the Electrol Relief Valve should be 
used to protect control circuits, whether on personal, 
cargo or transport plane. 

Standard models, weighing only 8% oz., operate at 1,500 
lbs. per sq. in., relieve at 1,750 lbs. per sq. in. pressure. 
Dimensions are held to a minimum: 4 in. in height, and 
2% in. in width. Manufacture conforms to Electrol high- 
quality standards and first cost is low. When developing 
your hydraulic control circuit, investigate Electrol products 
first. Engineering help is available. Write ELECTROL 
INCORPORATED, KINGSTON, N. Y. 


Electrol 

HYDRAULICS 


ELECTROL INCORPORATED • KINGSTON, N. Y. 
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New Faso Protector Ends 


...stop controls 
depth of hole, 
speeds up drill- 


Drill Breakage! 



Now you can drill faster - 
and not worry about breakage! 

The new Faso split-shank drill 
protector & stop protects your 
drill at the weakest point. And 
it lets you set your drill for any 
desired depth. 

The Faso drill protector&stop, 
made by Hartwell, is available 
in selected sizes from 50 
through F.Sizes 50 through 10 are held to Vi" outside diameter 
to fit standard drill chucks, larger sizes are held to 
Hartwell also manufactures extension chucks in the above range 
of sizes, together with rod lengths of 6" and 11 ". 

ASK YOUR JOBBER about the new Hartwell-made Faso 
lineofdrill protectors & stops, extension and angle chucks. 



...dimples drive 
drill close to point 
where work is 
being done 



3. Split shank.The shank of the pro- 
tector & stop is split to permit the 
chuck to lock the drill at any de- 
sired depth setting. 


. Broken drills can be 

en drills, without sha 
inserted from front or 
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with 

DZUS 


SPIRAL CAM FASTENERS 

Uiete t'j no p to Mem 



Thai In why the aviation - — Y'*’, £ ’ - industry usos more 

D/.us fasteners on military, commercial and 

personal light planes than all other fasteners eombined. 
wherever quick access is necessary on a 

hinged or removable part. 

The streamlined flush-head IjpJ type Dzus spiral cam 
fastener- widely used in aviation- Is rugged 
and vibration-proof. It is quick to operate and easy to in- 
stall. It helps to reduce maintenance time and cost. It is 
light as a feathe^^fl— ‘ but built to outlast the material it 
fastens. This dependable positive-action fastener is avail- 
able in various sizes, and head styles, and materials. 

Send for onr catalog It contains full descriptions, 

specifications, and many illustrated applications. 


DZUS FASTENER COMPANY, INC. 

BABYLON NEW YORK 

IN CANADA: RAHWAY AND COWER ENGINEERING CORE., LTD. 
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for Utmost Dependability- . ■ 

am HOSE CLAMPS 


Dependability has been recognized by the 
Wittek Manufacturing Company during its 
25 years of hose clamp manufacturing ex- 
perience as a foremost requireme. in any 
hose clamp design. Wittek assures this de- 
pendability by the selection of basically 
sound designs . . . the use of high-grade 
materials and the application of good 
workmanship. Today Wittek offers two 
distinctly different hose clamp designs— 
each of which meets the requirements of 
Specification AN-FF-C-406 A. 

TYPE WWD— an adjustable worm drive hose 
clamp made of stainless steel and designed 
to take full advantage of the superior phy- 
sical properties of that material. Note the 
compact streamlined housing . . . the hard- 
ened one-piece thumbscrew— PLUS a new 
exclusive Wittek feature— an inner band 
of Stainless Steel accomplishing the two- 
fold purpose; ( 1 ) protecting the hose from 
the serrations in the outer band, and (2) 
distributing the load uniformally to pro- 
vide greater strength and superior sealing 
characteristics. 

TYPE FBSS— an improved Stainless Steel 
version of Wittek’s basic FB design— now 
incorporating a bridge extender — in all 
sizes. This is the most effective hose clamp 
for all applications where an adjustable 
clamp is not necessary. 

Hose Clamps for all requirements, made 
by Wittek— specialists in hose clamps and 
their applications. 
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Corrosion, caused by moisture, was shortening the liie of Army and Navy electrical 
equipment. All manufacturers had to act last. And with its 35 years' experience in 
designing and building quality electrical equipment to meet every conceivable special 
requirement, Leece-Neville was prepared to act fast. In no time, our craftsmen were 
following 28 separate specifications to thoroughly corrosion-proof units for the services. 
Another example of the versatility of Leece-Neville engineering, this protection and other 
important wartime developments are now available to all users of aircraft electrical 
equipment who want the best. The Leece-Neville Company, Cleveland, Ohio. 



Pioneer and STILL Quality Leader 


GENERATORS • VO IT A G ERE G U l AT O R S • SWITC 
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TJjtis is the dawn of Tomorrow. NOW. 

This is the inevitable time that was shaped on a Sunday morning of black treachery in 
December of 1941. 

This is the dawn after a long night of unholy death ... in which decent men without hate had to cloak 
themselves in hatred and die in the crushing of those who fostered hate. 

Let us then, as individuals and as partners in the proud American enterprise, he humbly and eternally 
grateful to those who sacrificed their lives and to their comrades who, thank God, will return to us. 

Let us resolve to make this Tomorrow for which we have prayed so long worthy 
of their travail. 


THE OHIO SEAMLESS TUBE COMPANY 


SHELBY 


n u • n mn 


A /"''I T T) /"T Electric Furnace Steels 

■iV V> A X V> Centrifugally Cast 


Full range of analyses, from plain carbon up to 18-8 stainless, 25-20 
chrome-nickel, etc. 



A C I P C O Electric 
Furnace Steel is pro- 
duced in 5 foundries 
to close specifications 
under rigid production 
controls and can be sup- 
plied in a full range of 
analyses from plain car- 
bon up to 18-8 stainless, 25-20 
chrome-nickel, etc. 


tical axis. Steel tubes, centrifugal- 
ly cast in 16-ft. lengths are made 
in diameters ranging from 3-inch 
to 50-inch diameters. Stationary 
mold castings also manufactured. 


Parts, centrifugally cast, are 
spun on either horizontal or ver- 


Write for Catalog 

AMERICAN CAST IRON PIPE COMPANY 

BIRMINGHAM 2, ALABAMA 
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0 The Saginaw Recirculating Ball-Bearing Screw 
and Nut offers revolutionary friction-free operation, 
introducing new efficiency to unlimited applica- 
tions. Rolling balls, inserted between the threads 
connecting the nut and bolt, and circulating through 
a special raceway on the side of the nut, reduce 
friction to a minimum. 

In the ordinary nut and bolt, power is consumed 
by the friction of threads riding on each other. The 
Saginaw Recirculating Ball-Bearing Screw and Nut 
eases this friction and cuts actuating effort by two- 
thirds . . . boosts efficiency to more than 90 per cent. 


doors ... to turn turret mechanisms and to operate 
wing-folding devices. 

Wherever there is a problem of elevating or lower- 
ing, opening or closing, expanding or contracting, 
the Saginaw Ball-Bearing Screw and Nut will do the 
job easierandwithmorefreedomfromfriction. Write 
our engineering department today for full informa- 
tion regarding the use of the Saginaw Recircula- 
ting Ball-Bearing Screw and Nut. Your applica- 
tion will receive immediate and special attention. 

Effortless Actuating . . . Faultless Engineering 


Aircraft designers were quick to recognize the 
importance of the Saginaw Recirculating Ball- 
Bearing Screw and Nut in their field. It can be 
used to actuate wing flaps, surface controls and 
trim tabs ... to raise or lower landing gear . . . 
to open or close loading doors or bomb bay 


. . Adequate Capacity 


KEEP BUYING WAR BONDS 



□ 


Steering Gear 


/nau/ Jteenny 

GENERAL MOTORS CORPORATION, saginaw. Michigan. 
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KOHLER Aircraft Valves and Fittings 


W HEN you specify Kohler aircraft valves and fit- 
tings, you have assurance of precision in every 
detail. They are all made under the “approved” rating 
granted by the Army Air Forces for quality control. 
Important, too, is the fact that Kohler has complete 
facilities under one roof for forging, machining and 
anodyzing. This not only results in strict control of every 
step in production and testing, but also eliminates ship- 
ping delays due to subcontracting or other causes. 


Kohler valves and fittings are made in a wide variety 
of types and sizes for leading aircraft companies and the 
Army and Navy Air Forces. A selection from the com- 
plete line is illustrated above. The uniform excellence of 
these, as of all Kohler products, reflects the 72-year 
tradition of Kohler quality. 

Write today for a free copy of the complete catalog, 
Kohler Aircraft Valves and Fittings. Kohler Co., Dept. 
AV-9, Kohler, Wisconsin. Established 1 873. 



KOHLER op KOHL 



ELECTRIC PLANTS 
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All over the world. . .from the mud, 
caked European fields to sun-baked air. 
Strips in southern Burma . . . Federal 
Instrument Landing Systems are “bringing 
’em in”. : ; on the beam. 

Bombers, pursuit ships, night-fighters, 
transports . . . American, Canadian, British, 
Russian . . . ships wearing all the colors of 
the Allies . . . coming in on this “pathway 


to earth”, day and night, through the 
toughest kinds of flying weather. 

This is the instrument landing equipment 
that Federal developed over more than ten 
years of intensive research . . . and whick 
has set the standard for aerial navigation 
equipment in all parts of the world. 

For the coming “age of the air”. : ; see 
Federal first for the finest in aerial-navi- 
gation and communications equipment. 


Federal Telephone and Radio ^Corporation 
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After the War... 

WHAT THEN? 


Of course there will be a healthy aviation in- 
dustry. America’s future security demands it. 
And the public will take a considerable pro- 
duction to meet a new peace-time demand. 
But what of the tremendous plants that are 
geared to turn out planes in prodigious numbers? 
What of the DPC plants? Can the aviation 
industry, by and large, maintain a rate of pro- 
duction to justify their continuation. With per- 
haps exceptions the answer is obviously "no”. 

Conversion will mean 
eliminations rather than contraction 

To the plane manufacturer who has been mak- 
ing most of his needs on his own production 
lines, it will mean not only making less of 
each part but eliminating the output of certain 
parts and assemblies entirely. 

Other plants devoted to parts alone can make 
them cheaper and as efficiently. 

Sub-contracting Should Increase Post-War 

We expect to see a marked increase in sub- 


contract practice post-war and particularly 

in those industries that have leaped to mam- 
moth size during the war. For much of the ex- 
panded plant facilities will be sold for other 
purposes. 

Let Lewyt Do It 

During the war, we’ve been making parts and 
assemblies for many of America’s large pro- 
ducers of war implements— and particularly 
planes. Our fabricating and assembling facil- 
ities are experienced, not only by war produc- 
tion . . . we’ve been at this sub-contracting 
business for OVER 50 YEARS. 

We believe we have something peculiarly 
adapted to the needs of the aviation industry 
in meeting the problems of conversion to 
peace-time operation. At any rate it may pay 
you to investigate the advantages of isolating 
the parts you find it costly to make . . . and 
"Let Lewyt Do It”. 

Write on your business stationery for 48-page book, “Let 
Lewyt Do It” — the story of the Lewyt organization in pic- 
tures. Lewyt Corporation, 86 Broadway, Brooklyn 11, N.Y. 



[OR MORE THAN SO YEARS A CONTRACT MANUFACTURER . . . EXPERTLY STAFFED TO PRODUCE COMPLETE ELECTRONIC AND 
MECHANICAL ASSEMBLIES, COMPONENT PARTS, SUB-ASSEMBLIES AND METAL PRODUCTS, TO THE MOST EXACTING REQUIREMENTS 


BUY VICTORY BONDS 
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PROPELLERS 


Here— we look into the 
of Piston Rings 


/utit/re 



Here's where we see to it that every American Hammered 
Piston Ring gets the right start in life ... for a piston ring 
can't be any better than the metal it's made of! 

This spectrograph is the most hard-boiled, eagle-eyed 
inspector that ever guarded quality. It spots the tiniest trace 
of impurities, checks the proportion of alloys down to amounts 
so minute they almost defy detection by other means. It 
makes 70 to 100 analyses a day, giving complete and con- 
tinuous control of foundry production. It is an essential 
research tool, also, and helped develop the many new alloys 
that will make your post-war rings outlast and outperform 
anyt h i n g available before. 

Whatever your needs, remember that this is still head- 
quarters for Piston Rings in Every Size — Of Every Type — 
For Every Purpose. 


KOPPERS 


FOR TOMORROW — Count on those who are doing the tough job today 


AVIATION, September. 


297 



°»'l '. . ?**%■ o( 1 *'“ s ^ . . . " d ^°,e »“)”' 
■tw **3ova <° ^ oi •“ „ *£"*. 

* OS Y , 5 p!“" ‘"f.irp!-"' ”’“ 




. rf .•*§ 

Aot* ,«o w® 0 »ss c0 
„„ «v>' cb «vet to ®o<' >ot w 

* 

•,-cVs. ,. c»° , 

'p f0 d^ ts . 9 \»° e - 
tt*^ 


298 



*’ . vC ** 

, v^o®" ^ 

of' 0 ' 



I — T- 



RR, ’°;, ,«'«■•' 
RINGBONE • _ s/ g ._ 1 to 60:1 

0 8A . ■ ■, t »« 30.000:1 


R „CAL HELICAL 

lAl BEVEL • 
lNETARY • 
WELL UNITS • 

ile giant • 


3 5 /fl :1 '° 60:1 

«■' 

4:1 to 400:1 
■ H 12:1 
S • ‘ 28:1 


ii 


Brad Foote precision cut gears are made 
in our ultra modern plant from any prac- 
tical material in all practical sizes, (spur 
gears may be cut in diameters up to 108 
inches) in any quantity, large or small. 
Trained personnel — extensive shop equip- 
ment necessary to do all types of special 
precision gears — large plant capacity as- 
sure the prospective buyer maximum results 
and production in amountsof any proportion. 


BRAD FOOTE^GEAR WORKS 


09 SOUTH CICERO AVENUE 
CICERO a 50, 'ILLINOIS 
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Simplify Your Access Panel and Door Assemblies... 



Fastening removable access doors and panels need not be a laborious and, costly 
production or assembly operation— not if they’re fastened with QUICK-LOCK. 

Designed for simple installation, quick-lock requires no special tools. It speeds 
up mounting and demounting detachable panels with only a 90° turn required to 
lock and unlock it in a jiffy. 

The flexible mounting and tapered stud makes quick-lock ideal for assembling 
curved sheets and insures a tight fit when locked. Stud is self-ejecting when unlocked. 
Minimum deflection is assured— only initial loads are carried by the helical spring. 
Solid supports take up increased loads. 

Industrial and agricultural equipment manufacturers would do well to analyze the 
cost-saving features of quick-lock’s simple design. A good way would be to call in 
a Simmons Engineer and discuss the economy of a quick-lock installation as com- 
pared to your present fastening method. Why not send for him today? 

^SIMMONS FASTENERS 

SIMMONS FASTENER CORPORATION • 1753 NORTH BROADWAY, ALBANY 1, N. Y. 
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DRILL PRESSES - HAND AND POWER FEED • RADIAL DRILLS 
METAL-CUTTING BAND SAWS • POLISHING LATHES • FLEXIBLE SHAFT MACHINES 
RADIAL CUT-OFF MACHINES FOR METAL • MOTORS • BELT A DISC SURFACERS 


MACHINE TOOLS 


WALKER-TURNER COMPANY, Inc., PLAINFIELD, NEW JERSEY 


Walker-Turner 14" and 16" Band Saws are equipped 
with back-gearing and cone pulley. This enables the 
operator to select correct low speeds for metal-working. 
By simply throwing a lever and 
engaging a pin, the gear train is disconnected 
and the Band Saw converted into a direct 
drive machine — with higher speeds for n 
ferrous metals, plastics and wood. 

Walker-Turner Band Saws have a spe 
range from 61 to 5300 s.f.m. Blade tensioning 
devices have spring cushions to absorb 
shocks. Heavily-ribbed, carefully-machined I 
tables tilt to 45°. Send today for latest catalog. 


PR CE 


$ 127.50 


lowfytttk 

FOR METAL! 


FOR WOOD! 

YOU GET BOTH IN 




I Bj 


14-16 INCH BAND SAWS 
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The wire you see with the parachute on 
the end of it is a telephone wire, being 
payed out from a C-47 cargo plane. 

Bell Telephone Laboratories, work- 
ing with the Air Technical Service 
Command of the Army Air Forces, de- 
veloped this idea. It will save precious 
lives and time on the battlefield. 

A soldier throws out a parachute 
with the wire and a weight attached. 
The weight drops the line to the target 
area. From then on, through a tube 


thrust out the doorway of the plane, 
the wire thrums out steadily — sixteen 
miles of it can be laid in 6 2/3 minutes. 
Isolated patrols can be linked quickly 
with headquarters. Jungles and moun- 
tain ranges no longer need be obstacles 
to communication. 

This is in sharp. contrast to the old, 
dangerous way. The laying of wire 
through swamps and over mountains 
often meant the transporting of coils 
on the backs of men crawling through 



jungle vegetation, and in the line of 
sniper fire. It is reported that in one 
sector of the Asiatic theater alone, 41 
men were killed or wounded in a single 
wire-laying mission. 

Bell Telephone Laboratories is han- 
dling more than 1200 development 
projects for the Army and the Navy. 
When the war is over, the Laboratories 
goes back to its regular job — helping 
the Bell System bring you the finest 
telephone service in the world. 


NE LABORATORIES 
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WELDRAWN 

THE SUPERIOR WELDED-AND-DRAWN 
METAL TUBING FROM s/s" OD DOWN 

WELDRAWN is the trademarked Superior Tube Com- 
pany welded tubing which combines essentially all of 
the physical and metallurgical qualities of seamless . . . 
smooth bright finish, homogenous structure, close toler- 
ances, high tensile strength— with economy. WELDRAWN 
has a firm preferred place in industry . . . the result of 
wide usage and highly satisfactory performance. - 
Produced in Stainless Steels (various analyses), and "Monel.” 

WELDRAWN Stainless meets U. S. Government Specifica- 
tion AN-T-43— a typical example of the standard of perfor- 
mance which you may expect when you specify Superior 
WELDRAWN for a wide variety of small tubing applications. 




FOR EVERY SMALL TUBING APPLICATION FROM %" 00 DOWN 


SUPERIOR ^^Se 


nous analyses. WELDRAWN Welded and drawn Stainless. “Monel” and "Inconel” 

SEAMLESS and Patented LOCKSEAM Cathode Sleeve. 
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Coming right up. Sir! 


Think lobsters can’t fly? Well, they can, and 
will. So will fish and tortoises, orchids and 
fresh fruit, avocados and live clucks. We’ll 
prove it to yon . . . 

An exclusive Cities Service development, the 
Flight Test Power Prover quickly and accurately 
analyzes fuel combustion in flight . . . helps airline 
operators cut fuel weight, make room for more 
payload. 

A mere 5% fuel saving in a single plane could 
mean half a ton more cargo across the country 
every day. 

To the coming air age. Cities Service offers 
these time-tested advantages: 


• Five great refineries, headed by the giant, ultra- 
modern Tutwiler plant at Lake Charles, La., 
producing the finest aviation fuels. 

• Proved, exclusive instruments like the Flight 
Test Power Prover to help boost engine efficiency. 

• A line of battle-tried aviation petroleum specialties. 

• A quarter-century specialization in applied 
research backed by modern laboratories. 

Aviation will not only be a big business post- 
war. It will also be a complex busi 
Through this comp 
hensive four-point program. 

Cities Service is readying it 
vast facilities to help usher 
in the coming age of win 


Progress through SERVICE— 
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f HE JEWELS 


Ball Bearings c 


> carefully made, so per- 


fectly finished that they may be called "the Jewels of 
Industry." For many years Federals have been used in 
America's foremost motor cars; they provide dependable 
control for combat and commercial planes and contribute 
to the frictionless performance of fine tools, engines and 
machinery. 



FEDERAL 

PRECISION 

BALLBEARINGS 

SPECIFY FEDERAL BALL BEARINGS 
FOR YOUR PLANT OR PRODUCT 


THE FEDERAL BEARINGS CO., INC. 

<&/%>a£eb 4 ffBea&inpA 

POUGHKEEPSIE, N. Y. 

Detroit: 2640 Book Tower-26 • Cleveland: 402 Swetland Building-15 
Chicago: 902 S. Wabash Ave.— 5 • Los Angeles: 5410 Wilshire Blvd.— 36 
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How United Aircraft uses EXPLOSIVE RIVETS 



ENGINEERS in the Chance -Vought plant of 
the United Aircraft Corporation — home of the 
famous fighting “Corsair” — analyzed the job of 
attaching inner skins on landing gear doors and 
recommended using Du Pont Explosive Rivets. 

Original plans called for the use of access 
holes to permit attaching the door- skins with 
conventional rivets. But the work was difficult 
and slow. 

Explosive Rivets were tried. Tests were con- 
ducted. Comparisons made. 

Explosive Rivets speeded up construction and 
so simplified the job that they were immediately 
adopted. And this particular application is only 
one of many in which Explosive Rivets are used 


in this terror of the skies. 

Whatever your riveting job . . . these modern 
quick-set Rivets can probably hurry it along. 
Whether you have war work on hand or future 
plans for peacetime products, get all the facts 
now. Send for “High Speed Blind Riveting with 
Du Pont Explosive Rivets.” Write E. I. du Pont 


de Nemours & Co. 
(Inc.), Explosives De- 
partment, Wilmington, 
Delaware. 


DU PONT EXPLOSIVE RIVETS 

THE ONLY ONE-PIECE BUND RIVET 
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LITTELFUSE 


A Littelfuse "first”— a development featuring 
quick, shockproof fuse replacement adapted for 
use in radio, appliance, aircraft, instrument and 
electronic fields. 

The practicability of this space-saving fuse 
mounting is easily recognized— side terminal 
electrically welded— thoroughly insulated spring 
activated contacts insuring maximum electrical 
conductivity. 

Littelfuse full range of posts includes sizes for 
3, 4, 5 and 8 AG; 3, 4 and 5 AB and Hi-Amp 
fuses with either finger or screwdriver type 
(meets Underwriters' requirements) knobs, also 
Fusible Binding Post, Fusible Meter Post. 


qUAL 1 tY 

SERVES 

Qu.1 IV 

foundation i desire to 

, t ,y „,U. «>*■ 

acre and , pres sure "/ 
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LITTELFUSE INCORPORATED 

4757 No. Ravenswood Avo., Chicago 40, Illinois 

Plants in Chicago and El Monte , Californio 


FIRST IN CIRCUIT PI 
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FOR UNIFORMS OF TOP-FLIGHT QUALITY— DEMAND 


REEVES ARMY TWILL 


for durable, smart-looking uniforms. This top-quality fabric helps build cus- 
tomer good will and employee morale. Over 90 million yards have already been 
sold to the Government to equip America’s fighting men, where it is proving 
itself under the toughest climatic and combat conditions of global war. 
Sanforized Shrunk* and color-fast to sun, water and perspiration, it will meet 
your post-war uniform needs. • RaMmiiMniagi iw ik,* i;- c 


" FROM COTTON TO CUTTER " 


IM. Giumilt, S. C. and WoodraH, S. 


THE REEVES FABRIC GROUP INCLUDES: Reeves Army Twill 
Glengarrie Poplin • Reeveking Gabardine • Byrd Cloth 
Marine Herringbone • Mountain Cloth • Warrior Twill 

REEVES BROTHERS, INC. 

54 WORTH STREET 


NEW YORK 1 

n Atlanta • Boston • Chicago • Dallas ' Los Angeles • Philadelphi 



St. Louis • Montreal • Toronto 
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The record for dependability and effectiveness of 
Flex-O-Tube Flexible Hose Assemblies through- 
out the war years on such notable aircraft as the 
Curtiss Wright Helldiver, the Consolidated Vultee 
B-24, the Boeing B-29, the Republic P-47, the 
Curtiss C-46, the Grumman Hellcat, the Atlantic 
Clipper, etc., is convincing proof of their ability 
to handle the toughest type of service. 


POSTWAR 

AIRCRAFT 

WILL BENEFIT FROM THE 
LESSONS OF THE WAR 


Is there any better reason for designing them 
into the private and commercial planes that will 
carry our postwar air traffic? 
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Ready for Your Business 


Here is only a handful of the kind of cold forgings 
Allied is ready to make by the million for trucks, 
tractors, automobiles, refrigerators, rolling stock 
and other peacetime machines. 

Each forging of each type is exactly alike, even 
to the finest tolerances. Cold forged in one piece 
from coiled steel wire or bars, each embodies 
the strength, precise dimensions and flexibility 
of design that make dependable quality synony- 
mous with the Allied name. 

Allied knows when the tremendous material sav- 
ings that can result from cold forgings are prac- 
ticable and how to effect them . . . and when 
the added strength of cold-forged parts can con- 
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tribute to an end-product or a manufacturing 
operation. Find out just bow ready Allied cold 
forgings are for your business. Send in your blue- 
prints ... or write to Allied today. 

★ ★ ★ 

"IT'S AN ALLIED PRODUCT." In its four plants-two in Detroit 
and two in Hillsdale, Michigan— Allied makes special cold- 
forged parts, standard cap screws, etc.; hardened and precision 
ground parts; sheet metal dies (from the largest to the smallest); 
R-B Interchangeable Punches and Dies; jigs, fixtures, steam- 
heated plastic molds and special production tools. 

ALLIED PRODUCTS 

CORPORATION 

Department 27, 4614 Lawton Avenue, Detroit 8, Michigan 
AVIATION, September, 1945 



The E-PMan? 
Send him in... 

he is here to tell us more about 

Industrial Logistics"* 


Mr. President and General Manager : — tell the 
receptionist to "send him right in” when the 
Elwell-Parker Materials Handling Consultant 
calls. Industrial Logistics is an executive con- 
cern — a new, challenging way to think about 
the handling of all of your plant loads. 

Bring your Director of Purchases, your Pro- 
duction Manager and your Sales Manager into 
the meeting— because Industrial Logistics ties 
in with Procurement and Distribution, as well as Manufacturing. 



Then give the E-P Man the job that years of successful experience 
best qualify him to do: searching out new ways to "transport your 
bigger loads faster— more safely— for less — in Master Unit Loads 
at every stage on Pallets or Skids.” 

He will start with raw materials from your Suppliers’ plants— 
follow through every step of your manufacturing and warehous- 
ing — finish with deliveries to customers and customers’ customers. 
Total savings probably will amaze you— will expand your market. 
Savings that are going to waste now — putting the brakes on 
progress— benefitting no one. 

The Elwell-Parker Electric Company, 4125 St. Clair Avenue, 
Cleveland 14, Ohio. 


MATERIALS -HANDLING CONSULTANT TODAY! 



-Hr Elwell-Parker 


POWER INDUSTRIAL TRUCKS 
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The business end of a flexible shaft gander is the 
abrasive head. Supported by a balanced pad felt 
disk, the head is given a resiliency that assures 
greater sanding efficiency. Felt mounted abrasive 
heads make possible the; 

1. Sanding and finishing of curved surfaces as 
well as flat. 

2. Cushioning of shock, hence easing the opera- 
tor's job and increasing overall output. 

3. Sensing the "feel" of the work by the operator. 

"Carborundum" Felt Sanding Pads are widely 

used in industry for the finishing of automobile 
bodies, airplane propellors and parts, machine tool 
parts, rolls, castings and wood products. These pads 
are furnished with a renewable Felt unit which can 
be readily removed and replaced by the user. 

Other cushioning applications of Felt include 
utilization for grommets, straps and spacer pads . . . 
as backing in embossing leather ... in piano manu- 
facturing for hammers and dampers. 

For helpful counsel, ask an American Felt Com- 
pany Product Engineer to call; or write for Data 
Sheet No. 9 "Sheet Felts." 


^ For over 45 years Kester Fluxes have been 
tried, tested and proved dependable. There is a wide 
range of Kester flux formulas to fit every 
possible solder operation. 

^ Consult Kester engineers for practical, experienced 
help in solving any solder problem you may 
have. They'll gladly suggest the right flux 
to protect your product— and at no obligation. 

* BUY WAR BONDS * 



USE KESTER FLUXES 
for Permanence! 

D Don’t risk service difficulties, mechanical failures, 
with solder flux that won’t hold tight! Chemically 
correct flux— and different fluxes for different 
types of operations— are imperative for permanent 
soldering. That’s why Kester fluxes are 
scientifically compounded to form tight, clean 
solder-bonds resistant to shock, vibration, bending, 
contraction and expansion. They insure the 
lasting quality of your product! 


American Felt 
Company 

trade /C^\ mark 

General Offices: Glenville, Conn. 


KESTER SOLDER COMPANY 

4206 Wrightwood Ave., Chicago 39, Illinois 
Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 

tly n n in 
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What happens when a Navy Liberator pays a visit to a Jap air- 
field? This photograph gives you a rough idea. Bombing, strafing, 
reconnaissance work — these big Consolidated Liberators and the 
keen-eyed men who handle them have stacked up an enviable 
record in the Pacific area. 

Day after day, w r eek in and week out they’re on the job hitting 
the Nips hard, hitting them often. They absorb plenty of punish- 
ment, too. Dependability is a prime requisite of every part that 
helps keep these great planes flying and fighting. Because CECO 
carburetors and fuel pumps are so dependable they have been 
selected for use on many Liberators and other big warplanes. 

We are glad to be associated so closely with the magnificent job 
our Navy is doing. And we are making every effort to guarantee 
that CECO carburetors and fuel pumps live up to the high stand- 
ards of perfection this job demands. 


"calling cards” left by Navy Lil 
tors. Official V. S. Navy photagi 



CARBURETOI 
FUEL P U M I 
PROTEK-PLU< 


CHANDLER-EVANS CORPORATION 


SOUTH MERIDEN 
CONNECTICUT, U.S.A. 
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Zephyr Standard-duty Angle Drills with flexible 
shaft drive are unsurpassed for efficient, econom- 
ical operation. Flexible shaft is of latest design 
with sturdy piano wire stress-relieved core 
encased in oil-resistant plastic and fitted with oil- 
less-type bronze bearings. (2 lengths, 18"-30".) 


* Write for literature and prices. 




The test shown acts as an "Insurance Policy" to users of 
Curtis Universal Joints . . . 

We designed this special equipment to enable us to 
know exactly the life endurance and efficiency of Curtis 
joints operating at any angle. 

Such complete laboratory tests INSURE YOU of having 
a product that meets, and in most cases surpasses, your 
requirements for strength, durability, smooth operation 
and low maintenance. 


Curtis Universal Joints have proved the value of such 
careful checking in thousands of installations in planes 
of all types, machine tools and special applications. 


Curtis Laboratory testing plays an im- 
portant part in our being able to stamp 
every joint used for aircraft applica- 
tion wjth our "Approved Quality 



Control Rating" stamp. 


’’ll W'' ,e for technical data and useful 
1 1 Engineering Templates. 

[URTIS UI1IUERSRL 
JOIRT CO. HIL-Br 

SOLE DISTRIBUTORS, BOSTON GEAR WORKS, NO. QUINCY. MASS. 
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MAKE YOUR 
AIRPORT PLANS 
EXPANSIBLE 


The maximum in utility and the most modern of design 
are essential to tomorrow’s airports. Especially is this true 
of the smaller airports if they are to become strong air- 
links in the air-lane chains. 

While wartime demands necessarily limit the manpower 
available for manufacturing civilian airport equipment, it 
is advisable that plans be worked out ahead of the postwar 
rush. While your plans are in the early stages, consult 
Butler engineers on the design and construction of single 
and multiple private steel hangars, commercial hangars, 
service and administration buildings and mobile refueling 
units. From long experience, they can help you plan an 
airport that will fulfill early needs economically and one 
that is readily expansible for future needs. 

Address all inquiries to: 7406 East 13th St., Kansas 
City 3, Mo., or 90o Sixth Ave., S. E., Minneapolis 14, Minn. 


BUTLER^BUILT 


BUTLER MANUFACTURING COMPANY 

GoUtburg, Illinois KANSAS CITY 3, MISSOURI Minn.opoli. 14, Minneioto 
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"Officially Approved" 

for 


Always in Control 


"Unbrako" Internal Wrenching Lock Nut 

Always to be relied upon, the "Unbrako" Internal Wrenching Lock Nut shown at 
left is a superior and officially approved safety nut for primary connections in air- 
craft. The locking feature is provided by two vulcanized fibre plugs inserted 
through the body of the nut (see Fig. I). Fig. 2 shows how the plugs contact four 
threads of the bolt, assuring a lasting and dependable locking grip. Heat-treated 
to a high degree of Rockwell hardness, it can be used again and again, before the 
torque falls below the Wright Field minimum. 


Internal and Flush Head Bolts 

"Unbrako" Internal Wrenching Bolts (A) and 100° Flush-Head Socket Bolts (B) 
fully meet the extreme degree of precision, tensile, fatigue and inspection 
demanded by the aircraft industry. They are made to tolerances so extremely 
close that only our long and extensive experience in precision work makes them 
possible. The internal wrenching feature facilitates compact designs — a saving 
in weight, material and cost. 

Sr^tL STANDARD PRESSED STEEL CO. 

JENKINTOWN, PENNA.. BOX 566 
OVER 40 YEARS IN BUSINESS 



SIS 
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ANOTHER TRIUMPH FOR EXIDE 

A remarkable new battery, designed 
specially for the "Shooting Star" 


The story is being told ... the story of the 
phenomenal results attained by the world's 
fastest plane, the new Lockheed P-80 "Shoot- 
ing Star.” It is an engineering achievement of 
the first magnitude, embodying aerodynamic 
' tovations that master the problems en- 


countered at speeds of more than 500 miles 
per hour. 

Just as the P-80 is unlike any other plane, the 
batteries, too, are different. To meet the 
"Shooting Star’s" highly specialized require- 
ments, an entirely new type of batterv was 
needed. And Exide was invited to desi 
and build it. 

This new Exide Battery is also a 


design 


ing triumph of the first magnitude. It is unique 
in many ways — different in appearance and 
characteristics from any previously designed 
batteries. Both in principle and construction 
it measures up fully to the high standards of 
the plane for which it was designed. 

Greater power than ever before delivered 
within the same weight and space is one 
Exide feature. The container is a new develop- 
ment of the plastics industry, with quick-dis- 
connect cable connections, which provide for 
instantaneous installation and removal. Other 
features include an electrolyte level limiting 
device; full aerobatic non-spill design and 
self-contained ventilating chamber; and char- 
acteristic Exide dependability. 

Through 28 years of designing and building 
aircraft batteries, Exide has kept pace step by 
step with the marvelous advances of avia- 
tion engineering. 

THE ELECTRIC STORAGE BATTERY CO., Philadelphia 32 

„l Panada. l imited. TorODtO 
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‘ T n his last letter home my son said : ‘So you’re saving waste 
A paper! Well, mom, more power to you! My orders are 
on paper, my food’s packed in paper, my uniforms and all 
kinds of equipment are shipped in paper.’ 

“And in another letter he pointed out that supplies for the 
Pacific have to be double and triple-wrapped in waterproof 
paper. The climate’s so damp, and they have to guard against 
insects and dry rot . . .” 

Your business can turn in waste paper — it’s needed now 
even more than before V-E Day. Appoint a Salvage Chief 
with full authority to turn in the dead files and records which 
can help our fighting men win total Victory. Have your Sal- 
vage Chief get in touch with your Local Salvage Committee 
and work with them. 

— the War Production Board has said that the only 
way to avoid further drastic cuts in civilian paper allotments is for 
everyone to save waste paper. So do your part — save every scrap I 


I’M SAVING 

WASTE PAPER" 


thu War Advertising Council in cooperation with the Wat 


Production Board ond the OtSc» at War InfOTmatlon. Space contributed by thl» publication. 
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Radio lo keep your feet on the ground 


The airy gentleman descending from the skies above has that 
carefree look partly because his plane is equipped with a Hallicrafters Skyfone. Skyfone is the 
latest in the line of Hallicrafters built communications equipment that has distinguished itself 
on land, sea and air for rugged dependability under the most difficult conditions. Hallicrafters 
Skyfone will greatly increase the safety factor in postwar flying. There will be a model for 
you — whether you fly for business or pleasure. 

hallicrafters 

THE HALLICRAFTERS CO., CHICACO 16, U. S. A., WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF SHORT WAVE RADIO COMMUNICATIONS EOUIPMENT 
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TOMORROW 

In last, vast and dependable expansion and produc- 
tion, no industry surpasses the performance of the air- 
craft manufacturers during this war. Their biggest job is 
yet to come — tomorrow — when twelve million young 
men and women come home. A large portion of those 
people will expect, rightfully, to find jobs in — and to buy 
planes from — the aviation industry. It is the industry's 
immediate job to see that neither classification is kept 
waiting. 

P. S., for Pressed Steel, products are now in or through 
production, ready to be shipped on regular order or 
manufactured to specification. All are the last word in: 



istablished in the entire aviation 
ir blueprint your specifications n 
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FACSIMILE COMMUNICATIONS 
1945 

Since 1 935, the engineering staff of Times Telephoto Equipment Inc. 
and its predecessor company has been engaged exclusively in 
developing and producing facsimile communications equipment. 

Times Telephoto's long experience in this new and revolutionary 
field of communications, its leadership in design and practical 
application, will be invaluable to the postwar user. These facsimile 
sets are used for sending and receiving written and printed matter, 
photographs and maps. They are standard equipment of the 
U. S. Signal Corps, Army Air Forces, Navy, the Office of War 
Information and some commercial companies and foreign 
governments. 

When all military needs have been met. Times Telephoto Equipment 
Inc. will be ready to supply facsimile communications equipment 
especially designed to meet your particular requirements. Write 
today for your copy of .the booklet, "Elements of Facsimile 
Communications." 



TIMES TELEPHOTO EQUIPMENT INC. 


A Subsidiary of The New York Times 


New York 18, N. Y. 
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Permoflux Speakers and Transformers 
Set New Standards of Comparison! 

New Permoflux speakers in a complete range of true-dimensioned 
sizes trom 2" to 15”, with power handling capacities from 1 to 20 
watts, provide the finest sound reproduction for every application. 

Permoflux midget transformers, with their many practical circuit 
applications, have literally revolutionized efficiency concepts where 
size and weight are determining factors. 

Advanced engineering designs, improved manufacturing 
methods and new materials have all contributed their share in the 
development of Permoflux speakers, transformers, microphones 
and headphones. You can count on Permoflux to provide an acous- 
tical unit to suit your exacting requirements. 

BUY WAR BONDS FOR VICTORY! 


o 


PERMOFLUX CORPORATION 


4900 WEST GRAND AVE., CHICAGO 39, ILL 





'Riwr 


TO 


THE 

POINT! 


From hardwood-handle 
to tempered-steel blade, 
every “Yankee” spiral 
screw driver is right to 
the point. Every part is 
ingeniously designed to 
speed work, cut down 
man-hours. Painstak- 
ing design and simple 
strength are typical of 
all “Yankee” fine me- 
chanics’ tools . . . whether 
Tap Wrenches, Vises, 
Automatic Drills, or Bit 
Braces. For more thar^ 
fifty years, “Yankee” 
reputation for fast per- 
formance and reliability 
has grown steadily, is 
growing today, as “Yan- 
kee” tools help speed 
war production. 

Order from your indus- 
trial supply distributor, 
or write North Bros. 
Mfg. Co., Dept. A-945, 
Phila., Pa. 


YANKEE TOOLS 


make good mechanics better 
North Bros. Mfg. Co., fhila. 33. U. I. A. 
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CLEANS ALUMINUM 

RAPIDLY AND EFFICIENTLY 

Manufacturers using DEOXIDINE have found that cleaned aluminum surfaces are ade- 
quately prepared to retain a lasting protective paint finish without other treatment. Any 
thin coating of aluminum phosphate which remains on the surface tends to protect the 
aluminum and to improve paint adhesion. 

It has been established that the deep etching produced by some former aluminum cleaning 
methods is unnecessary and undesirable — also that DEOXIDINE eliminates the danger 
from alkali and other injurious residues frequently remaining and practically impossible 
to rinse away from aluminum. 

DEOXIDINE may be used as a spray or dip or, for some applications, applied by brush. 

By the use of Deoxidine, economies in time and labor, as well as superior finish, have 
been demonstrated. 

Full directions and best methods of application for your particular use will be given by 
our Technical Department if you will write in detail to Dept J-4. 

MANUFACTURERS OF INHIBITORS AND METAL WORKING CHEMICALS 

AMERICAN C&EMiFSl PAINT CO. 

AMBLER PENNA. 

Not*— Wait Coart Plant i may address inquirra, and orders far prompt delivery to loon Finch, ltd., 728 Cast S9lh St., Loi Angolas, California. 
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ELECTRICITY 

TO MEET AVIATION 


with the 


FULMER 


AND AIRCRAFT INDUSTRY 
POWER NEEDS 


ROD BORER! 


350 TO 35,000 WATTS 

Models range from 350 to 35,01 
A.C types from 115 to 660 volts 50, 
60, 180 cycles, single or three phase: 
100, 500 and 800 cycle, single phase: 
also special frequencies. D.C. types 
from 6 to 4000 volts. Dual volt- 
'pes available. Write foi 
; assistance or detailed lite 
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Long famous as the largest inde- 
pendent manufacturer of automo- 
tive replacement wiring. Wiry Joe 
today is an important source of 
electrical cable for use in aircraft. 

Produced under the Dostom 
method of manufacture to assure 
uniformity . . . dependability . . . 
high efficiency . . . long life. Wiry 
Joe aircraft ignition and lighting 
cable conforms fully with Army 
and Navy Aeronautical specifica- 
tion AN JC-48a; Bureau of Ships 
specification JAN-C-76; and Sig- 
nal Corps specification 71-4943. 

Inquiries concerning electrical 
svire and cable for aviation, mar- 
ine, automotive, or industrial serv- 
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an aircraft • • • 

FORGING,. 


in which metal quality has been developed fully 



Progress in aviation during the war years has been achieved because 
of the development of forging techniques and procedures by which 
new, unusual and so-called "impossible-to-forge" designs 
5 successfully forged. These notable advancements in forging 
techniques indicate that the strength and toughness required to assure 
the dependable performance of metal parts in new types of aircraft, 
will be obtainable through forging, by which metal quality is 
developed in the exact degree required. Design parts to utilize fully 
the fibre-like flow line structure of wrought metals from which forgings 
ore formed. Then consult a Steel Improvement Forging Engineer' 
about how to obtain maximum IMPROVEMENT OF METALS BY 
FORGING. He can guide you to a successful application of forgings. 


THE(STEEL IMPROVEMENT & FORGE CO. 

\ /fouginos 960 £a( s4th s)r>at CLEVELAND, OHIO 
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^mm SAVINGS PLAN 



Facts and figures prove the Payroll 
Savings Plan to be a tremendous national asset. 
Through thjs plan, no less than 27,000,000 workers 
have so far saved more than billions to help 

speed victory . . . forestall inflation . . . and build 
peaeetintS prosperity! 




Did you know that yours is one of 240,000 
companies maintaining a Payroll Savings Plan? 
Not only is this combined effort fostering nation- 
al security, but also creating a lucrative postwar 
market for you . . . and all American industry! 
Have you realized that 76% of all employed in 
industry are now enrolled in the Payroll Sav- 
ings Plan . . . averaging a S25 bond each month 
per employee? Through this plan, millions are 


now looking forward to homes, educational 
opportunities and old age independence! 

Surely, so great an asset to your country, your 
company and your employees is worthy of your 
continued . . . and increased . . . support ! Now 
is the time to take stock of your Payroll Savings 
Plan. Use selective resolicitation to keep it at 
its 7th War Loan high! Keep using selective 
resolicitation to build it even higher! 


The Treasury Department acknowledges with appreciation the publication of this message by 


Aviation 


Thus is an official U.S. Treasury advertisement prepared under the auspices of the Treasury Department and War Advertising Council 
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HYDRAULIC POWER UNITS • 3000 P.S.I. 

Packaged Assemblies Combining High Pressure Low Volume and Low Pressure 
High Volume Pumps and Valves for Manual and Automatic Control 

PRESSES • CALENDER ROLLS - HYDROSTATIC TESTS - ROLL BALANCING 
BROACHES • PRESSURE SEALS • FLOW TESTS • BEARING FLOTATION 


^ *itytfcOuzulic ^Cnit 

21 GPM • 3000 P.S.I. 


These units have been in extended service in Rolling Mills 
. Textile Plants • Chemical Plants • Plastic Plants • Testing 
laboratories • Research Laboratories • Rubber Plants • Powdered 
Metal Industry • Aviation Research • Airplane Manufac- 
ture for Standard Equipment and Production Test Procedure 


3000 P.S.I. Pumps in Capacities of Vi- 1- 2- 3 GPM • Hy-Lo Combinations 5 GPM and Up 

Experienced Hydraulic Engineers Are Available Without Obligation 

NEW YORK AIR BRAKE COMPANY 


tote 

0 LEXINGTON AVENUE, NEW YORK 17, N. Y. • FACTORIES: WATERTOWN, N. 
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Finch Facsimile ... The 'Instant Courier"— will enable you to send 
written or printed messages and photos and sketches between any two points on 
the globe which can be connected by radio or wire. Faxogiams, 5V6" x 8", as 
illustrated above, can be radioed in one minute 1 


inch facsimile 


at FAIRCHILD . 


ItoGRAW-HILL I 

I DIRECT MAIL LIST SERVICE I 


MAILING LISTS 
THAT 

WORK... 

McGraw-Hill Industrial Mail- 
ing Lists are a direct route 
to today's purchase-control- 

dans in practically every ma- 
jor industry. 

These names are of particu- 

lag constantly increasing dif- 
ficulty in maintaining their 

Probably no other organrxa- 

McGraw-Hill to solve the com- 
plicated problem of list main- 
tenance during this period of 

dustrial personnel. These 
lists are compiled from ex- 
clusive sources, based on 
hundreds of thousands of 
mail questionnaires and the 
reports of a nation-wide field 


McGraw-Hill 
Publishing Co., Inc. 

DIRECT 
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GET THIS VALUABLE BOOK 
On Temperature Control 


To Aircraft Devel- 
opment Engineers 


MAILED TO YOU 
WITHOUT OBLIGATION 
IMMEDIATELY 


Before deciding on temperature regulating 
devices for your products, be sure to investigate 
Fenwal Thermoswitches. They operate on an un- 
usual principle, and offer many advantages noc 
found in other types of switches. The Fenwal 
Engineering Data Book contains detailed draw- 
ings of construction of various models and typical 
installations. 

• Compact construction permits installation in tight 

places. 

• Make and break unaffected by external vibration. 

• Readily adjustable for wide range of temperature 

control. 

• Minutely accurate. 

• Adaptable for all types of media. 

• Inexpensive. 

• A 44-page treatise on Thermal Control including in- 


stallation drawings, photographs, blueprints and descriptive 
suggestions for future planning with basic principles in- 
volved in temperature regulation and control . just write 
for your fm copy on your business letterhead 

"IF IT'S A FENWAL — ITS THE BEST OF ALL" 



FOR COMPLETE TEMPERATURE CONTROL 


17 Pleasant Street, Ashland, Massachusetts 
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EASY ACCESS TO 

WORK AT ANY HEIGHT 


THE PATENT 
SCAFFOLDING 
CO., INC. 

1550 Dayton St., CHICAGO 22, III. 
3821 12th St., LONG ISLAND I.N.Y. 



Airplane parts, often so hard to get 
at, are made easily accessible with 
"Gold Medal" Telescoping Rolling Work 
Stands. They are rolled on heavy duty 
casters, and height Is adjusted with a 
geared elevating mechanism operated 
by steel cables. A removable guard rail 
encloses the 4‘ x 6' platform, which 
raises to 6’ (from 4') and 14' (from 8‘). 
Ask for catalog giving range of heights. 




WIIDON 

METERING and MIXING 
PUMPS 

^Xfeldon Pumps offer a solution to the 
problems of simultaneously mixing and accurately 
metering volumes of two or more liquids or gases. 




. With a SM motor, you get 
J a unit designed for a speci- 
fic job, engineered to your 
exact performance require* 
ts, precision-built to 
your specifications, produced in volume 
for your needs. SM fractional H.P. 
motors are made to order with speeds 
from 3,500 to 20,000 R.P.M. — l/10th 
to l/200th H.P. — voltage from 6 to 
220 AC-DC. Illustrated is the famous 
SM-2 Blower Motor; many thousands 
have been made for military purposes. 
Other SM motors have been designed 
and produced in large volume for a 
wide variety of radio, aircraft and other 
applications where rugged power, stam- 
ina, long life and dependable perform- 
ance were primary requisites. What are 
your requirements? 



Design • Engineering • Production 
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A Revelation In Metal Finishing 

RUBBER-CUSHIONED 

Brightboy 

Eventual production change-over from war goods to 
much-needed industrial and consumer commodities 
presents wide, work-saving, product-improving op- 
portunities through Rrightboy rubber-cushioned 
inetal finishing. 

Brightboy’s resilient, rubber binder rubs and cleans. 
At the same time, il combines with and cushions the 
abrasive in an all-in-one, close-lolerance burring 
and finishing action. In countless applications, u 
Brightboy finish serves as the final polish. 

With new manufacturing opportunities on the hori- 
zon, yon should investigate Brightboy, the proved 
pioneer in rubber cushioned abrasives. Ask your 
distributor about Brightboy; get prices, catalogs, 
work data. And contact Brightboy service repre- 
sentatives on your production planning or on any 
metal finishing problem. 

A Complete Line in Three Textures 
for Manual & Machine Operations 


Brightboy Tuft-Tex 

Tougher texture for 
finishing hard metals. 
The tougher binder ac- 
cents the abrasive action 
yet retains the soft rub- 
ber cushion, finishing 
and pre-polishing in one 





Greatest praise for the Scarlc 
VM400 Indicator light comes 
from pilots. Their vision is 
Completely Unaffected by 
its famous shadow light adjust- 
ment for night flying. The 
phosphorescent indication is so 
gentle in its impact that night 


eyes accept it without a blink. 

Other features include 
bright-light indication for day 
operations, fast bulb displace- 
ment by mere finger pressure, 
acceptance of cither screw-base 
or bayonet type bulbs. Request 
full details. 


Searl 



AVIATION, September, 1945 


SEARLE AERO INDUSTRIES, INC. 


ORANGE, CALIF. 
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1SI0N 
1CTORY 


LIBERTY 

AIRCRAFT 

MIRROR 

The pilots of thousands of Allied 
fighter plans, now in action over 
r widely scattered battle fronts, 
e getting a perfect image of 
things behind them without eye- 
strain or fatigue, by means of 
Liberty Aircraft Mirrors. 

Liberty Aircraft Mirrors are 
first surface mirrors, and as per- 
manent as their glass base. They 
give the pilot a clean, well defined 
image without distortion, immedi- 
atly. 

Each fighter plane equipped with 
a Liberty Mirror has a mirror built 
to meet the specific requirements 
of that plane. Thus the pilot chang- 
ing from one plane to another gets 
uniformly good vision at all times. 
*1 all planes. 

All Liberty Mirrors are now built 

only for War service, but later 
these battle tested vision devices 
will be available to all operators, 
military, transport or private. 

LIBERTY 

MIRROR DIVISION 

LIBBEY-OWENS-FORD GLASS COMPANY 

BRACKENRIDGE 

PENNSYLVANIA 


duct'io.^LUj.rt 


SWAN ENGINEERING COMPANY, INC. 

744 Frelinghuysen Avenue Newark, N. J. 
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A BETTER METHOD 

OF HOLDING WIRE ROPE 

Secwiefy/ 


SAFE-LINE 


WIRE ROPE CLAMP 

Eliminates Splicing and Serving 


NORTH or SOUTH 

Carolina?” 


Easy to Use, Easy to Re-adjust 

No^hii shty. skilled Jaborm special lools required. Easy to 

Outpulls Strongest Rope— Never Slips ^ 
Economical— Use Again and Again 
Safe— Prevents Personal 
Replacement Guarantee 



NATIONAL PRODUCTION COMPANY 

4573 ST. JEAN AVENUE • DETROIT 13, MICHIGAN 


Railway Expressmen are watchful, for 
they know that sureness in delivery of 
shipments depends on accuracy of ad- 
dress. One slip in the latter can hold up 
a vital production program or disap- 
point a waiting friend. The safest way 
is to be super-sure, especially regarding 
street numbers and the abbreviations of 
states. A minute or two spent in check- 
ing them may save days in delivery. 
When in doubt on any shipping prob- 
lem, consult your local Railway Ex- 
press agent. He is a good man to know. 
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Structural Theory 
and Stress Analysis 
for Aircraft Designers 
and Draftsmen 



BASIC 
STRUCTURES 

By F. R. SHANLEY 


Specifically prepared to meet the 
needs of designers, draftsmen, and 
stress analysts, BASIC STRUC- 
TURES clearly explains structural 
analysis by emphasizing the physi- 
cal action involved. It eliminates 
formal mathematical treatments. 
Easily understood, thoroughly de- 
tailed, carefully organized. ‘ 


BAliil 





BALDOR ELECTRIC CO. 

4380 Duncan Ave., St. Louis 10, Mo. 




DIE-CUTTING of Booth felt 
parts is a precision job . . . often 
to tolerances in thousandths of 
an inch. Every die in the vast 
Booth stock is accurate. Each 
Booth-designed machine has its 
skilledoperator.Tothccon trolled 
qualities inBooth “prescription” 
felts — made to suit your individ- 
ual requirements— add precision 
cutting. Exact duplicating of any 
felt part, re-ordered after a lapse 
of time, is considered a feat. 
Booth does it consistently. 

THE BOOTH FELT COMPANY 
*82 19th Street Brooklyn, N. Y. 
745 Sherman Street Chicago, III. 
APPLICATION CHART AND SAMPLE 
KIT . . . Contains swatches of 
S.A.E.felt types, with specifica- 
tion tables. Write for it. ( No 
sales follow-up.) 





AVIATION, September, 1945 








336 


AVIATION, 



Viafta'i deetyn and ofumtfion mean qaicte* 
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A SUBSTITUTE FOR 
TRACING CLOTH 

ELLCO-VEL is a mighty tough tracing paper and it has 
a high transparency, an excellent tooth, possesses out- 
standing erasing qualities, and will not develop sur- 
face cracks nor become tacky with age. Reproductions 
made from drawings on ELLco-Vel are clear and sharp. 
Write Dept. D-6 for full information. 


B. K. ELLIOTT COMPANY 

DRAWING MATERIALS— SURVEYING INSTRUMENTS 
FI tV* burgh . Detroit • Cleveland 
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A/e w! 

SIX MAGNIFICATIONS 

on One Scale 


This newcomer to the familiar line of Projector 
Rules and Scales has been named the ''All Mag- 
nification Projector Scale.” as it carries all the 
standard magnifications usually employed in the 
lens systems of optical comparators. These Scales 
are precise and remain so, for they are on specially 
ground glass. Convenient cushioned handles and 
velvet-lined hardwood storage cases virtually 
assure their security. It is doing a good job for a 
number of precision manufacturers. 

In addition, the Engineers Specialties line in- 
cludes such well-known items as American Na- 
tional Form and British Standard Whitworth 
Screw-Thread Charts; Detail Engincers'-Glass. 
Translucent, and Scribing Engineers’-GIass; Ra- 
dius, Grid and Protractor Charts. Special Charts 
can be made to almost any desired specifications. 

Literature and prices 
will be sent upon request. 

ENGINEERS SPECIALTIES DIVISION 
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"SINGLE- 

RELEASE” 

Harness 


UNITED NATIONS’ FLYERS 

are using it for 

SAFER LANDINGS 


A one-hand turn and a tap on the single frontal 
disk instantly releases the harness . . . leav- 
ing the flyer entirely free. Accidental release 
is impossible before disk is "set” for action. 
All United Nations’ Air Forces for years have 
used IRVIN as standard equipment . . . and 
now the Irvin "Single-Release” harness is 
acknowledged as superior for all landings. 
IRVIN, as always, leads in Safety. 


AIK rill Ti: CO., Inc. 

UTO MerMin Ave., Buffalo, B, N. ¥. 

clones in Buffalo, N. Y., Glendale, Calif., (1500 
and Lexington, Ky„ V. S. A.— Canada, England and 
n ... All Serving the United Nation's Air Forces. 






How to fly safely 

Practical rules for any pilot who wants to 
become a “million miler" 



Here is a brand new approach to the problem of safety in | 
flight — it analyzes the danger periods which all pilots go 
through, explains why and when they come, and shows you 
that they can be avoided. It tells you how to acquire the 
right mental attitude, correct technique, and the knowledge 
of what to expect — the three things that make up the 
formula for safe flying. This is a “must” book for all 
pilots — a book that will help you to learn by the mistakes 
of others — not by your own. 


SAFETY 
AFTER SOLO 



336 pages. S>/, x S'/,. SI illustrations, 6 tables. S3.00 



mm* •“*<©© 

mm mm*m 
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At little or no extra 
cost, the springs in your 
product can be a vital 
and decisive factor in in- 
suring the better opera- 
tion and service life of 
that product. In your 
search for finer designed, 
finer made springs, re- 
member that Reliable has 
for years held a high 
place in the industry, be- 
cause Reliable has al- 
ways taken the time and 
trouble to produce 
springs, wire forms, and 
stampings correctly engineered and conscientiously 

Our range of experience covers many thousands 
of diverse applications for war and civilian pur- 
poses. Particularly if your requirements are diffi- 
cult and unusual, we can quickly demonstrate 
Reliable's engineering ingenuity and precision 
manufacturing. If you need to be convinced, our 
small order department can give you a sample of 
real customer cooperation. 


Reliable Catalog 44, 







THE RELIABLE SPRING & WIRE FORMS CO. 

3167 Fulton Road Cleveland 9, Ohio 


YOU CAN RELY ON Utllllltlim 

"Reliable Springs 
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hi-g* Electro-Magnetic Valves 

FOR MOBILE EQUIPMENT 



Used on mobile equipment sue 
trucks, tanks, cats, ships, boats, 
or other railway equipment; al 
hydraulic presses, gasoline-fired hi 
ternal combustion engines. 

General Controls' PV Series Portable Electro-Magnetic 

acceleration or change of motion. They handle air, gas, 

water, brine, anti-icing fluids, alcohols, flued greases, 
gasoline, gasoline vapor mixes and other fluids. 
Available normally open or closed, in 2, 3 or 4-way 
control (with or without neutral position). 

For complete specifications request Cat. 52B from 
nearest factory branch or write direct to factory. 
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AIRCRAFT BUSHINGS 

QUICKLY AND ECONOMICALLY MADE WITH 

TAYLOR PHENOL FIBRE 

Aircraft bushings are but one of hundreds of 
fabricated parts of Taylor Phenol Fibre and Vul- 
canized Fibre that have proved themselves in the 
tough test of war-plane production and operation. 
Many of these parts that help to operate some 
of America’s “hottest” airplanes are made to 
meet rigid specifications as to such things as light 
weight, great structural strength, high dielectric 
qualities, ability to withstand moisture and high 
humidity, and many others. Some of them must 
be held to three-decimal tolerances. Others must 
be subjected to several machining operations 
and still be mass-produced at economical cost. 
The bushing above, for example, is shaved, 
drilled, counter-bored, and stamped. 

Taylor’s successful experience in the manufac- 
turing of trim tabs for many of America’s lead- 
ing war planes has resulted in a familiarity with 
aircraft problems that can be invaluable to any 
airplane manufacturer. Our engineers will be 
glad to consult with you, without obligation, on 
any problem in the solution of which Laminated 
Plastics might play a part. 

TAYLOR FIBRE COMPANY 

LAMINATED PLASTICS; phenol fibbe • vulcanized fibre 
Sheets, Rods, Tubes, and Fabricated Parts 

Norristown, Ptnniylvuir • Officer in Principal Cities 
Pacific Coast Headquarters: Mt S.San Pedro St. . Iras Angelas 


\ DRILLING 

SMOKE 

HOLES / 


IN PISTONS / 



Govro-Nelson Drilling Units drill all smoke holes at once at 
the rate of 220 pistons per hour on the above machine at 
Thompson Products, Inc., Cleveland. This set-up, arranged 
for 12 Model "E" Govro-Nelson Units with a fixture engi- 
neered by Thompson Products, Inc., will take 50 different 



HYDRAULIC MACHINERY INC. 



U VIM A II L!C MA L'MXIZIIY 
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Callite Tungsten contacts 

in the Maxson electric turret drive 




:he new Maxson Electric Turret Drive, a gunner can 
his target faster by merely swinging the gun control 
grips. Two stationary contacts, and two movable contacts 
are in the part of the driving mechanism called the "re- 
ceiver". These Callite Contacts are the heart of the control. 


Callite engineers offered practical help to Maxson in licking 
a tough heat dissipation problem in this assembly. Let us 
help you, too, on product development, the selection of 
materials or re-designing. Callite Tungsten Corporation. 
545 Thirty-ninth St., Union Gty, N. J. Branch Offices- 
Chicago, Cleveland. 


? ii f if * is? 

mpirn 

^ FOR YOU J 

1. Give him ONE efficient c leaner for ALL maintenance jobs to 
replace the usual hodge-podge of special agents. 2. Give 
him a cleaner whose powerful ingredients really do the 
work, eliminating the need for back-breaking scrubbing. 

AND YOUttS 

v - TOMOPUOW E=:\- 

3. Give him a cleaner that’s SAFf-without danger of fire, 
fumes or skin irritation. 4. Give him a cleaner that's easy 
and pleasant to use - instantly soluble in hot or cold water 
-no messy films or dirt catching coagulations. 

For Floors ‘Walls ‘Windows • 
Lighting Fixtures • Greasy Equipment 
in Kitchens, Boiler Rooms, Garages 

Write tor FREE Bookie! 

'■ t™X". 


COMMONWEALTH AIRCRAFT INC., KANSAS CIIV, KANS. 
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Details . . . hbihh 

Where To Buy 

.in enure gearing mechanism nor just a gear 
Murk 

Accessories, Materials & Supplies 
for the Aviation Industries 

fcndnrf (rear is especially made to your specifications — 

l-'ur years of nearly every type— metallic*. non-metallics 
and phenolic substances— send tour details to Diefen- 

DIEFENDORF GEAR CORP., Syracuse 2, New York 

diefendorfL 

fi e A R 

HEAVY-DUTY BENCH-TYPE 

ENGRAVING MACHINE 



ADDRESS? 1 

f Let us know so that we can keep % 

s copies of Aviation coming promptly. j 

THE PANTO MODEL UE-3 

LIGHTER MODELS UE and UE-2 
Interchangeable heads for engraving, I 
eleclrical marking, and acid etching 

TO: Circulation Dept., Aviation 330 West 42nd Street, New York 18. N. Y. f 
Ji Hew Addreee i 

Panto engraving cullers, cutler grinders, 
master copy type, endless belts, and 
accessories. 

Write for Catalog 

H. P. Preis Engraving Machine Co. 

159C Summit Street, Newark 4, New Jersey 
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A 

NEW 
FLUX 

" Flo-well 
No. 1" 

for GAS-WELDING 
ALUMINUM 

A highly improved and remarkably efiective new 
flux which definitely improves efficiency in gas-weld- 
ing aluminum and its alloys. Wherever used it has 
demonstrated its power to promote free flow, full 
penetration of smallest spaces, and tremendously 
strong bond. 

8-OZ. FREE SAMPLE 

Here is sufficient for a thorough test. Ask for it 
today; it may mean much to you. Flo-Well is packed 
in V* lb. to 25 lb. glass containers. 

A. K. MAUK 

7502 HAMILTON AVENUE PITTSBURGH, PA. 



FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 39 YEARS 
Write for information 

THE FITZGERALD MANUFACTURING COMPANY 

TORRINGTON, CONN. 

BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD, LTD., TORONTO 


FITZGERALD 

GASKETS 



THE HELICOPTER 

presents future 
opportunities 

If you are interested in this new phase of the aircraft 
industry, here is your opporiunity to grow up with it. 
Bell Aircraft Corporation is in need of several men 
of qualified experience to assisi in its Helicopter de- 
velopment program. We particularly need: Stress 
Analysists, Aerodynamicists and Vibration Engineers. 


Write to: Chit j Engineer, Helicopter Division, 

Bell Aircraft Corporation, Buffalo 5, N. Y. 

BELL AIRCRAFT 

CORPORATION 

BUFFALO 5, NEW YORK 
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Aviations Market Place 

CLASSIFIED ADVERTISING 



AVIATION'S MARKET PLACE 


SERVICEABLE PLANES-LOW PRICES 

Lockheed “Lodestar” Transports, Cessnas, Basic Trainers 


FOR SALE 


Government surplus aircraft are now 
available in a continuing sale through 
Reconstruction Finance Corporation. 
These models are type certificated but 


individual planes must be repaired to 
meet Civil Aeronautics Administration 
airworthiness requirements for civilian 
flight. 



Lockheed “Lodestars” 

Low-wing, all metal cargo and passenger transports. 
Powered by two Wright 1,200 h. p. engines. Hamilton 
standard constant-speed propellers. Gross weight:passen- 
ger, 17,500 lbs.; cargo, 18,500 lbs. Fuel capacity 644 gals. 
Retractable landing gear and Fowler flaps. Can be in- 
spected at Bush Field, Augusta, Ga. Sold directly by 
Aircraft Division, R. F. C., 1625 K Street, N. W., Wash- 
ington, D. C. 

Price: $25,000 to $50,000. Can be financed. 




Twin-Engine Cessnas 

Powered with two Jacobs Model L4MB engines, of 225 
h. p. each. Operates on 73 octane gasoline. Cruises at 
approximately 140 m. p. h. Low-wing wood, steel and 
fabric construction. For sale at all RFC Sales Centers.* 

Price: $3,900 to $8,500. Can be financed. 


Consolidated-Vuitee Basic Trainers 

Single-engine, 2-place, tandem seated, with enclosed cock- 
pit. Powered with 450 h. p. Pratt and Whitney Wasp, Jr., 
and Wright engines. Equipped with dual controls and 
blind flying instruments. For sale at all RFC Sales 
Centers.* 


•(SEE RFC AD PAGE 34? THIS ISSUE FOR LIST OF SALES CENTERS) 



^CONSTRUCTION STANCE CORPORATION 

A DISPOSAL AGENCY DESIGNATED BY THE SURPLUS PROPERTY BOARD xtF3T 
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PAN AMERICAN 
NAVIGATION SERVICE 



ktRO TRADES 

“ COMPANY W 

Rooievelt Field. L. 1. 

EXPERIMENTAL WORK 
MODIFICATIONS 

Specialists in Manufacturers of 
Wood & Metal Airplane Parts 
Government Approved Station 1 1 5 

At the T flold^sorvcu' V*A "°a tlon“ can be°quickiy 
seated b^^S^J^to^the^jttenHcm 

Professional 

Services 

LANCASTER. ALLWINE & ROMMEL 
Registered Patent Attorneys 

vintloni A unt 

Patent! — Copyright! — Trade-Mark! 

ANODIZING OF ALUMINUM 
HARD CHROMIUM 
PLATING 

Philadelphia Rust-Proof Co. 


WANTED 


jsMIiClss 



Your Inquiries to 
Advertisers Will 
Have Special Value . 


—for you — the advertiser — and tire 



read. Satisfied advertisers enable the 

and — more advertisers mean more 
information or more products or bet- 
ter service — more value — to YOU. 
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GOVERNMENT SURPLUS PROPERTY 


Primary Trainers -Gliders -Sailplanes -Barrage Balloons 

FOR SALE 

Through Reconstruction 
Finance Corporation 

PRIMARY TRAINING PLANES 

Boeing PT-17; Fairchild PT-19 and PT-23. Single engine . . . 

2-seated . . . Tandem . . . open cockpit. Cruise at over 90 m. p. h. 

CAA type-certificated. Prices are low— $875 to $2,400— to allow 
for repairs necessary to meet CAA requirements. For sale at all 
RFC Sales Centers. $875 to $2,400 

GLIDERS AND SAILPLANES* 

(CAA Type-Certificated) 

Waco CG-3A, 9-place cargo and passenger gliders. New. Only 22 of 
these left. Price $875. For sale at RFC Sales Center, Americus, Ga. 

Tcylorcraft TG-6 2-place gliders. Price $350. Convertible to power. 

65 h. p. engines for conversion available from RFC for $150 to 
$485. Gliders for sale at following RFC Sales Centers: Albuquerque, 

N. Mex.; Oklahoma City, Okla.; Ft. Worth, Texas; Phoenix, Ariz.; 
and Ontario, Calif. 

Pratt-Read TG-32 sailplanes. Two-place side-by-side. New. Price 



Constructed of light weight 2-ply neoprene-coated fabric. Weighs 
8.4 oz. per sq. yd. Suggested for use where light weight weather- 
proof material is required. Two sizes available; one contains 260 
sq. yds. of fabric; the other contains 781 sq. yds. 250 for sale. For 
sale as units. Price $1.00 per sq. yd. Address inquiries to Aircraft 
Division, RFC, 1625 K Street, N. W. Washington, D. C. 



Reconstruction Inance (Corporation 

A DISPOSAL AGENCY DESIGNATED BY THE SURPLUS PROPERTY BOARD 1MX 
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UNITED STATES ELECTBJCA 

FIT I NT 



ERSION 


L ime now to put your reconversion 
blue-prints into action! For the former 
rush to convert to war work probably 
will be equalled by the « 
get back to civilian production. 


To make your reconversion program show up on the profit 
side you'll need UNITED STATES ELECTRICAL TOOLS 
to speed production and keep costs in line. 




UNITED STATES 

i" HEAVY DUTY AVIATION DRILLS 


Pack power in each fist . . . 
small enough to operate in 
those hard-to-reach places. 



speedily for inspecti 
placement oi brushes 01 
ment ol brush holders. 



ELECTRICAL 
TOOL CO. 


CINCINNATI 14, OHIO 
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TH*’ - ..FOB THE 
POWER YOU NEED 


POWER PRESSES 

They've got what it takes to do your assembling, 
press-fitting, disassembling, straightening, and bend- 
ing jobs fast, accurately, easily! On the production 
line, in maintenance shops — or for die try-outs — 
Lempco presses operate rapidly and efficiently. 



AUTOMATIC 

PRESSURE 

CONTROL 


★ 20 40 • 60 TON CAPACITIES 

★ ELECTRIC & HYDRAULIC MODELS 


Ram may be reversed or 
stopped automatically at any 
pre-set pressure. Prevents 
spoilage. Enables inexperi- 
enced operators to produce 
skilled work. 


★ 0 TO 60 TONS IN 4 SECONDS! 

★ $275 TO $7398 

GOOD DELIVERY! 


WRITE FOR SPECIFICATIONS 



5497 DUNHAM HD. • BEDFORD, OHIO 
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Cutting dead-weight is certainly magnesium’s primary job in aircraft. Its ready- 
adaptability to all common fabrication methods, however, is another advantage 
that makes magnesium attractive to manufacturers. How usefully this factor 
is serving the industry is indicated in the aircraft applications pictured here. 


From the sturdiest shock resistant members to 
the finest surface finish . . . from landing wheels for 
heavy bombers to satin-smooth sheet covering 
ailerons on fighter aircraft . . . magnesium is con- 
stantly extending its widespread application in 
modern airplanes. * The landing wheels, cast in 
magnesium, make important use of the high 
strength of this light metal in a vital functional 
application. * The aileron skins, a distinct fabri- 
cation triumph, are thicker than aluminum sheet 
of equal weight, permitting machine countersink- 
ing, instead of dimpling, for flush rivets. The sur- 
face so achieved is completely smooth. * Extruded 
floor beams — 25°£ stronger and 5 % lighter when 


made of magnesium— are used for supporting 
floors in super-transports. * A major weight 
economy is attained in the 46-pound main landing 
gear pivots (cast by Century Metal Craft, Los 
Angeles) important among the many magnesium 
parts in American fighter planes. * Aircraft engine 
parts cast in magnesium help to reduce the weight- 
to-horsepower ratio. * Magnesium cover plates 
show how the lightest structural metal fits into 
the aircraft picture in the form of die castings. * 
Lightweight pedal-wells, formed and arc-welded 
from magnesium sheet, illustrate another magne- 
sium fabrication advantage useful in aeronautical 
design. * And application continues to increase. 


MAGNESIUM 

THE METAL OF MOTION -.j 


MAGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


• FRANKLIN AIRCOOLED 





tr mn< 


a 








• KINNER 
CONTINENTAL 
• LAWRANCE 


• JACOBS 
• LYCOMING 


Ranger Aircraft Engines . . . "the touch of tomorrow in 

the planes of today" — The only inverted, in-line, air-cooled engine in pro- 
duction today, Ranger Aircraft engines in trainers, amphibians, and observation 
planes are performing with outstanding dependability ... as Bendix-Scintilla* Air- 



